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ORIGINAL ARTICLES. 

ON THE INHERITANCE OP DIABETES MELLITUS, 
I. An Analysis of 675 family Histories.* 

By Gregory Pincus, Sc.D., 

assistant professor of general physiology, harvard university, 

AND 

Priscilla White, M.D., 

rHYSICIAN, NEW ENGLAND DEACONESS HOSPITAL, BOSTON, MASS. 


(From the Laboratory of General Physiology, Harvard University, and the New 
England Deaconess Hospital; Joslin Diabetic Unit.) 


The suggestion has been made that the potentiality for develop- 
ing diabetes may be inherited as a simple Mendelian recessive 
(WhiteO- No definitive conclusions were possible, however, because 
the data in the instance cited were deficient in certain information 
and no control population was available. We have accordingly 
collected the family histories of 523 f diabetic patients appearing 
at the Joslin Diabetic Unit from July, 1932, to October, 1932, and 
control histories were obtained from 153 non-diabetic patients. 

The data were collected by questioning the patient, and in a 
large number of cases at least one near relative. Recording was 
made of all facts that appeared to be pertinent for this or succeeding 

* Since this manuscript was received, an article by William Allan, on Heredity in 
Diabetes, has appeared in the Annals of Internal Medicine (193.3, G, 1272) reiterating 
Dr. White’s suggestion that potentiality of diabetes may be transmitted as a recessive 
unit character. We are glad that his suggestion that a genetic study be carried out 
on less meager data than he w'as able to collect can be so promptly met. — Editor's 
Note. 

t Actually 531 successive cases were recorded; 8 were discarded because of in.ade- 
quate or faulty recording. 

VOL. ISO, NO. 1. JULY, 1933 
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surveys, and a card was made out for each patient, as presented in 
Fig. 1. ^ These records were obtained in part from patients returning 
for periodic e.vaminations and whose family histories were already 
somewliat known, and in part from patients appearing for the first 
time. In the case of the former group previous records pro^^ded a 
check on the accuracy of the histories. We were especially particu- 
lar to obtain the correct age of all living siblings and parents and the 
age at death of all dead siblings and parents, for, as our later analysis 
will show, any detailed treatment must be based on the division of 
these relatives into certain age groups. 

Fig. 1.7-THE Case Record of Each Diabetic Patient. 



Patient. 



’ Siblings. 



Date of Diiratfoo 

Case peiBonal Onset of 

No. Sex. observation, age. diabetes. 

Present 

age. 

Present age. 

Males. Females. 

Duration 

Age at Onset of 

death, age. diabetes. 

Fatal 

dale. 


Mother, 



Father. 



Present .Age at 

age. death. 

Duration 
Onset of 

age. diabetes. 

Fatal 

date. 

Present Age at 

age. death. 

Onset 

age. 

Duration 

of 

diabetes. 

Fatal 

date. 

Si>ou<ic, 

Children. 

Spou.«e and children. 




Present .Age at 
age, death. 

Present Age at 
age. death. 

Onset 

age. 

Duration 

of Fatal 

diabetes, date. 

Other 

diabetic 

relatives. 

Kcmarkfl. 


In Table 1 we have assembled the incidence data by decades for 
our control and for our diabetic populations. We have compared 
the incidence in the parents and siblings of each patient because 
these are the most accurately recorded. Data on other relatives 
are much less reliable and their significance more obscure. ITe 
crude figures are as follows: in 523 diabetic families there were 
reported 187 diabetic relatives other than parents and siblings -in 
110 families, or 22.94 per cent of the families with diabetic blood 
relatives; in the 153 non-diabetic families 16 families or 10.46 per 
cent reported 21 blood relatives with diabetes. The difference 
between the incidences among these relati^•es in the two groups 
is therefore 12.48. per cent; the probable error of this difference is 
2.08 per cent, and the difference divided by the probable error is 6. 
The odds are 19,300 to 1 against such a difference having arisen as 
a result of chance alone. We may, therefore, say that there jias 
been reported in our diabetic families a significant excess of families 
with diabetic blood relatives (other than parents and sibling.s) as 
compared with the control families. 

A similar c.\ce.s.s of diabetic .siblings and parents is apparent on 
inspection of Table 1. It will be noted that our control population 
contains, particularly among the siblings, relatively more persons 
in the early decades than docs the diabetic impulation. Tlic proper 
comparisons must therefore be made between the same decades and 
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not for the whole population, since diabetes incidence changes from 
decade to decade, rising to a maximum at middle age and then 
declining. In this and in all succeeding tables the age at death of 
dead persons has been taken at present age; obviously the oppor- 
tunity for developing diabetes is limited to the years during which 
an individual is alive. 

Table 1. — Comparative Incidence of Diabetes in Parents and Siblings of a 
Control and a “Diabetic” Population.* 


"Diabetic” Control “Diabetic” Control 

population. population. 1 population. population. 


Decade. 

Dia- 

betic 

par- 

ents. 

Non- 

flia- 

betic 

par- 

ents. 

Per 

cent 

dia- 

betic. 

Dia- 

betic 

par- 

ents. 

Non- 

dia- 

betic 

par- 

ents. 

Per 

cent 

dia- 

betic. 

Dia- 

betic 

sib- 

lings. 

Non- 

dia- 

betic 

sib- 

lings. 

Per 

cent 

dia- 

betic. 

Dia- 

betic 

sib- 

lings. 

Non- 

dia- 

betic 

sib- 

lings. 

Per 

J cent 
' dia- 
j betic. 

1 . . 







4 

243 

1.46 

0 

90 

' 0.0 

9 ' 







7 

141 

4.73 

1 

90 

; 1.11 

3 . . 

6 

16 

o.b 

b 

6 

0.6 

3 

216 

1.37 

0 

120 

, 0.0 

4 . . 

4 

119 

3 . 2.5 

.0 

14 

0.0 

7 

207 

3 27 

1 

101 

0.96 

!) 

6 

134 

4.29 

0 

.54 

0.0 

11 

2.59 

4.07 

0 

94 

0 0 

6 . . 

20 

153 

11.56 

1 

76 

1.39 

26 

319 

6.96 

0 

77 

, 0.0 

7 . . 

32 

194 

14.16 

2 

62 

3.23 

32 

224 

12.50 

2 

44 

1 4.55 

8 . . 

18 

180 

9.09 

3 

56 

5.35 

10 

92 

9.80 

0 

23 

i 0.0 

9 . . 

5 

121 

3.97 

0 

29 

0.0 

0 

8 

0.0 

0 

5 

1 0.0 

10 . . 

1 

29 

8.33 

0 

3 

0.0 







Totals . 

86 

946 

8.33 

6 

300 

1.96 

100 

1709 

5.85 

4 

647 

0.62 


* Several parents in each group wliose ages were unknown have been omitted from this table. 


A cursory inspection of Table 1 reveals that in e^'ery decade 
excepting the 3d in the parent population and the 9th in the sibling 
population, the diabetes incidence in the control group is on a per- 
centage basis less than in the diabetic group, and in the two excep- 
tional decades the incidence is the same, i. e., 0.0 per cent. Now 
if the two populations were not significantly different as regards 
the incidence of diabetes we would expect the relative percentage 
of diabetics in each decade to fluctuate, to be higher now in one 
population, now in the other. The probability that in any decade 
one population will show a lesser incidence than the other is of course 
I, and the probability of an equal or higher incidence is also 5 . 
We can calculate the probability that in the 17 decades recorded 
{i. e., 8 among the parents and 9 among the siblings) only 2 should 
.show an equal (or greater) incidence in the control population, by 
the theorem which states that 

Pm = Cp" " 

where P is the probability we are seeking, vi the number of trials, 
i. e., the total number of decades, n the number of times that an 
equal or greater incidence occurs, and p the chance.s of occurrence. 
This becomes then 

P„, (n) (0.5): X (0.5)'=' . 

= 136 X 0.25 X 0.0000.3055 
= 0.001038 
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The consistent lesser incidence of diabetics per decade in the control 
population could thus arise by chance alone once in 1000 trials. 
As we shall examine into the probability of various incidences 
hereafter, it may be well to state now that a \-aliie of P below 0.01 
in the type of instance we shall examine is ordinarily taken to indi- 
cate a statistically significant deviation from random occurrence. 

Our first examination, then, leads to the conclusion that there is a 
statistically significant excess of diabetic parents and siblings in 
our diabetic population as_ compared with the control population. 
We may proceed to determine the statistical significance of the 
difference in incidence in the 2 groups of parents and the 2 groups 
of siblings separately by the use of the x" method. We are now 
interested, essentially, in determining the independence of our two 
populations and not in explaining this presumed independence. 
Accordingly we can calculate an “expected” incidence of diabetics 
for each decade by taking the known total number of diabetics 
and non-diabetics and allocating them in proportion to the total 
number of individuals in that decade in each population. This 
iuA'olves the calculation of expectancy for each decade of a 2 by 2 
classification of the tjiie described by Fisher- (pp. So and./r.). The 
expected values so calculated are listed in Table 2. The value of 
X" = 18.366 for the parents gives a probability of 0.0095, the x" = 
22.153 gives for the siblings a probability of 0.0047, and each of 
these probabilities indicates a significant excess of diabetics in the 
diabetic populations. 

The determination that we have presented of a statistically 
significant excess of diabetic relatives in the families of diabetic 
patients affords, of course, no hypothesis to account for the excess. 
If diabetes were an infectious disease we might advance the notion 
that a greater liability to infection e.xists in the families of the 
diabetic patients. Or we might suppose that a certain dietary 
r6gime leading to the eventual manifestation of diabetes is charac- 
teristic of diabetic families. We propose, however, to examine the 
hypothesis -that the potentiality for developing diabetes is inherited 
as a simple jMendelian recessive, so that all persons capable of 
developing diabetes may be designated as 7/im. Non-diabetics arc 
either JLV or Mvi. Only three types of matings can produce wm 
offspring. These are: 

(1) ff/m X il/w = 1 ■ 2 : 1 mm 

(2) Mm X mm = 1 Mm : 1 mm 

(3) mm X mw = 1 mm 

Accordingly we may classify our families at once into these 3 groups: 
d) both parents non-diabetic. (2) one parent diabetic, i3) both 
parents diabetic. In the la.st group we have 2 (po.ssibly 3) matings, 
and except to mention now that the occurrence of diabetes m the 
offsjjring is not inconsistent with our ?^Icndelian hypothesis we 
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sliall omit them from further consideration. In the first group 
Ave liave 440 families, and in the second SI families. 

The reasons why we at once entertain this hypothesis rather 
than the hj^pothesis of dominance are: (1) The genealogies that 
we -have available indicate that the disease may skip one or more 
generations, and the genealogies in the literature generally support 
this notion (see Baur, Fischer, and Lenz,® pp. 352-354 and the dis- 
cussion of the literature in tins paper) ; (2) on an hypothesis of 
dominance at least one parent in each mating should be diabetic or 
potentially diabetic. When one considers the ages of these parents 
and the ordinary age-incidence relations of diabetes the percentage 
of diabetic parents is much too small to admit an hypothesis of 
dominance except on special assumptions. 

Omitting for the moment any discussion of the possiliility that 
some of the parents classed as Mm are genetically mm, let us see 
how the incidence of diabetes among the children accords with the 
hlendelian expectation. 

Since each of the families was chosen because at least one dia- 
betic child had been identified, the Mendelian expectation of mm 

among the children becomes: ^ where -p is the probability of 

an mm indiAudual appearing, r/ the probability of an 771 m individual 
not appearing, and n is the number of children per family. Thus, in 
a cross of Mm X Mm where we haA-e one diabetic patient and 5 
siblings the expectation of mvi indmduals is: 

1/4 

i' ’ (3/4)1 - 30.41 per cent 

We actually have 38 families of 6 children each in our Mm X Mm 
cross. Of the 228 children A\'e AA'ould e.xpect 30.41 per cent or G9.33 
to be vnn. We haA'e actually identified 38 of these as patients so 
that Ave AA'ould expect 31.33 mm indiA’iduals among the siblings. 
These expected mm individuals should be distributed among the 
A-arious decades in proportion to the total number of persons in each 
decade; thus in the 1st decade there are 23 of these siblings or 12.11 
per cent; accordingly aa’c Avould expect 12.11 per cent of 31.33 or 
3.79 mm indiAuduals in the 1st decade. Applying these methods 
throughout, A\'e can calculate the expectation of mm individuals 
for each decade in all the A-arious-sized families, and by collecting 
the data arriA^e at an e.xpectation per decade for the AA’hole popula- 
tion of siiilings in each of the two crosses. The patients are omitted 
from our tabulations and subsequent calculations since they serve 
merely to bring a giA'cn family into our tables. 

The e.vpected numbers of mm indiA'iduals do not represent actual 
diabetics, but only per.sons callable of developing diabetes. To 
calculate the actual number of vun individuals identifiable as diabet- 
ic.s Ave mii-st have recourse to the agc-indicence tables. Our final 
calculations depend upon one major assumption, namely, that 


• t 
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potential diabetics before they develop diabetes are subject to the 
same chances of death as are other members of the general popula- 
tion. If this be granted as a reasonable assumption, and there is no 
very definite evidence to the contrary, we can calculate from the 
ordinary life tables and the tables giving the age-incidence relations 
of diabetes, the proportion of potential to identifiable diabetics for 
each decade. This has been done in Table 3, using Glover’s tables*, 
for the 1910 population of the United States, and diabetes incidence 
data from three sources : (1) The first 6000 cases of Dr. Elliott P. 
Joslin; (2) the data of Adams^ and (3) the actual incidence among 
the patients used in this study. The first group of cases were 
assembled between 1898 and 1926, and the life tables of the year 
1910 are perhaps justifiably applicable to them. The data of Adams 
were collected at the Mayo Cliriic and may be taken to apply fairly 
generally. The incidence data for this population are employed 
for reasons which will be given later. 

. Table 3. — Age Incidence and Potential Diabetics. 


Deendo. 

Per cent surviving 
(Glover, 1910). 

Per cent diabetics ap- 
pearing among all 
identiGed (Joslin). 

Relative number of 
potential diabetics. 

Total potential and 
diabetic. 

Per cent identified. 

Incidence data 
(Adams). 

Total potential and 
diabetic. 

Per cent identified. 

Incidence data (this 
population). 

Total potential and 
diabetic. 

__ 

i 

Per cent identified I 

i 

1 . . . 

82.46 

4.57 

165.49 

170.06 

2.69 

4.3 

168.78 

2.55 

8.65 

164.28 

5.27 

9 

97.11 

6.52 

154.19 

160.71 

4.06 

6.1 

159.73 

3.82 

12.88 

151.13 

8.52 

3 . . . 

94.64 

8.09 

137.84 

145.93 

5.54 

9.5 

145.40 

6.53 

9.62 

130.84 

7.35 

4 . . . 

92.43 

12.94 

114.47 

127.41 

10.16 

12.3 

125.61 

9.79 

9.81 

112.04 

8.76 

5 . 

89.18 

23.70 

78.38 

102.08 

23.22 

19.7 

101.05 

19.60 

18.46 

91.17 

20 . 25 

G . . . 

81.87 

27.18 

36.99 

64.17 

42.36 

27.4 

66.60 

41.14 

24.04 

59.53 

40.38 

7 . . . 

66.13 

13.73 

10.73 

24.46 

56.13 

18.2 

25.92 

70.22 

13.85 

23.47 

59.01 

S . . . 

40.55 

3.10 

1.25 

4.35 

71.26 

2.4 

3.13 

■76.68 

2.50 

3.90 

64 10 

n . . . 

13.62 

0.17 

0.0 

0.17 

100.00 

0.1 

0.10 

100.00 

0.19 

0.19 

100 00 


The relative numbers of potential diabetics are determined from 
Glover’s survival data as follows: In decade 9, 0.17 diabetics per 
100 appear (Table 3, column 2). These represent 13.62 per cent of 
the persons alive in the previous decade (Table 3, column 1) who 
were capable of developing diabetes, but were not identified. Since 
0.17 = 13.62 per cent, 1.25 = 100 per cent, i. e., 1.25 potential 
diabetics (Table 3, column 3). These 1.25 potential diabetics, plus 
the 3.10 identified diabetics give 4.35 individuals in the 8th decade 
.(Table 3, column 4) who, on our hypothesis, are all mm. The 
number of potential diabetics required to produce these 4.35 indi- 
viduals is again calculated from the general survival data, and so on 
for each decade. 

* Strictly, these tables should be corrected for the contribution of diabetes to each 
decade as a cause of death. Such correction is unnecessary in view of the slight 
alteration that would ensue. 
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It will be seen from an inspection of Table 3 that the computa- 
tions derived from these various sources agree fairly well. We have 
in addition used the age-incidence data for Dr. Joslin’s last 4000 
cases, and for cases 7001 to 8000, and find no noteworthy differences 
between these incidence data and those presented in Table 3. We 
have also employed the Massachusetts life tables for 1900 in calcu- 
lations with Dr. Joslin’s data, since a good number of his cases were 
assembled from Massachusetts. These calculations are not pre- 
sented as they do not differ significantly from the figures obtained 
by the use of Glover’s tables.* 


Table 4. — The Expected and Observed Incidences op Diabetics in the Sib- 
lings OF Patients AVith Both Parents Non-diabetic (i. e.. Mm X Mm). 


Decade. 

Potential 

diabetics 

expected. 

Per cent 
identic 
fiable 
(Joslin, 
U.S,A.). 

Number 

identi- 

fiable. 

Number 

observed. 

Total 

number 

of 

siblings. 

Number 
identi- 
fiable 
(Adams, 
U. S. A.). 

Number 
identi- 
fiable 
(this pop- 
ulation, 
U. S.A-). 

1 . . . . 

34.74 

2.69 

0.93 

3 

209 

0.88 

1.83 

2s... 

21.59 

4.00 

o.ss 

6 

134 

0.82 

•1.84 

z ... . 

32.41 

5.54 

1.80 

1 

190 

2.12 

2.38 

A ... . 

28.15 

10.16 

2.86 

6 

168 

2.76 

2.47 

5 ... . 

35.44 

23.22 

8.23 

7 

210 

6.91. 

7.18 

G ... . 

46.81 

42.36 

19.83 

14 

281 

19.26 

18.90 

7 ... . 

33.19 

50.13 

18.63 

20 

201 

23.31 

19.59 

s ... . 

14.31 

71.26 

10.20 

7 

88 

10.97 

9.17 

9, 

1.32 

100.00 

1.32 

0 

8 

1.32 

1.32 

Totals 

247.96 


64.68 

64 

1495 

68.35 

64.08 

Deviation 



0.68 



4.35 

0.08 

Probable error . 



±5.31 



±5.45 

±5.31 

De\’iation 



0.13 



0.80 

0.13 

Probable error 









We may noAV calculate the expected number of imn individuals 
in each decade actually identifiable as diabetics by multiplying the 
Mendelian expectation by the expectation of identification. Thus 
in the cross Mvi X Mm in the first decade we expect 34.74 mm indi- 
viduals (Table 4, column 2). On the basis of Joslin’s tables 2.G9 
per cent of these or 0.93 individuals should be identified as diabetics. 
The observed and expected numbers of diabetics per decade cal- 
culated in this way* are presented in Tables 4 and 5 for the crosses 
Mvi X Mm andMm X mire respectively. Thetotalsagreercmarkably 
well, in fact somewhat better than one would expect by chance 
alone regardless of the source of the incidence data. But when the 

* One might conceivably employ a life table constructed from the data of this 
population itself, but such a procedure is open to numerou.s objections, r. <7., the jirolv 
ability of high infant mortality in cliildren of dialictic mothers, the debatable ques- 
tion of the inclusion of the p.arents, and the obvious limitations of a relatively .small 
I>o]>ulalion. 
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data are examined decade by decade it is at once obvious that there 
is an excess of diabetics in the first few decades when we derive 
our expectations from Joslin’s or Adams’ data. It happens that 
we have in our population a larger proportion of younger patients 
than ordinarily appear in diabetic populations generally. If there 
were a positive correlation between the ages of onset of diabetes 
in siblings, then we would expect such an excess of diabetics in the 
earlier decades. For that reason we have employed the incidence 
data of this population in calculating the proportions of identifiable 
diabetics (see Table 3, last 3 columns, and the last columns of 
Tables 4 and 5). Actually, we do find that employing the diabetes 
incidence among the patients of this population better meets the 
expectation for the earlier decades than do the more general data 
of Joslin or Adams. 


Table 5. — The Expected and Observed Incidences of Diabetics in Siblings 
OF Patients With 1 Diabetic Parent (i. e., Mm X mm). 


Decade. 

Potential 

diabetics 

expected. 

Number 

identi- 

fiable 

(Joslin). 

Number 

observed. 

Total 

number 

siblings. 

Number 
identi- 
fiable 
(Adams) . 

Number 
identi- 
fiable 
(this pop- 
ulation). 

1 

15.83 

0.43 

1 

38 

0.40 

0.83 

2 

5.58 

0,23 

1 

14 

0.21 

0.48 

3 

9.50 

0.53 

2 

23 

0.34 

0,70 

4 

18.32 

1.86 

1 

46 

1.79 

1,60 

5 

23.32 

5.41 

3 

58 

4.55 

4.72 

0 

25.39 

10.76 

12 

62 

10.45 

10.25 

7 

18.66 

10.47 

9 

47 

13.10 

11.01 

S 

4.43 

3.16 

3 

11 

3,40 

2 84 

Totals 

131.03 

32.85 

32 

299 

34.24 

32.43 

Deviation 


0.85 



2.24 

0.43 

Probable error .... 


±3.65 



±3.71 

±3.63 

Deviation 

Probable error 


0.23 

— 


0.60 

0.12 


For testing the agreement between expectation and observation 
in each decade we have computed the probabilities of agreement 
from the formula 

P=(P)'^ X(q)^X 

Where D is number of non-diabetics observed, p the expectation 
of non-diabetics, R the number of diabetics observed, q the expecta- 
tion of diabetics, and n the total number of individuals observed. 
This formula is particularly applicable to ratios involving small 
numbers (see Warwick®) . The values of P 'per decade for Mm X Min 
and Mm X mm combined are given in Table 6. Since any value 
of P below 0.01 may be taken as showing a significant deviation 
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from expectation, it wiil be noted that only in the second decade 
is there any significant departure from expectation. This is not 
siu-prising when we consider that a disproportionate number of 
diabetic patients in our population are present in that decade. 


Table 6.— The PnoBABiLiTiEg (P) op the Observed Ratios ih Each Decade 
Calculated ox the Basis of the Expected Ratios for the 
Crosses Mil X Mm and AIm X mm Combined. 


Decade. 

No. of 
diabetic 
Biblings 
observed. 

Total 

number 

of 

siblings. 

No. of 
diabetic 
siblings 
expected 
(Joslin). 

P 

(Joslin). 

No. of 
diabetic 
siblings 
expected 
(Adams). 

P 

(Adams). 

No. of 
diabetic 
siblings 
e:g3Dcted 
(tms pop- 
ulation). 

P 

(this pop- 
ulation). 

1 

4 

247 

1.36 

0.0362 

1.28 

0.0319 

2.66 , 

0.1483 

2 

7 

148 

1.11 

0.0001 

1.03 

0.0000 

2.32 

0.0060 

3 

3 

219 

2.33 

0.2111 

2.46 

0.2245 

3. OS 

0.1800 

4 

7 

214 

4.72 

0.0922 

4.55 

0.0802 

4.07 

0.0636 

5 

10 

2GS 

13.64 

0.0722 

11.46 

0.1137 

11.90 

0.1094 

G 

2G 

343 

30.59 

0.0534 

29.71 

0.0644 

29.15 

0.0G5S 

7 

29 

24S 

29.10 

0.0781 

36.41 

0.0301 

30.60 

0.0747 

8 

10 

99 

13. 3G 

0.0638 

14.37 

0.0564 

12.01 

0.1068 

9 

0 

S 

1.32 

0.2364 

1.32 

0.2364 

1.32 

0.2364 


Taken as a Avhole these data meet the requirements of the hypo- 
thesis set. This, on the face of it, is rather surprising, for our test 
of the hypothesis depends on the proportion of diabetic siblings in 
the two crosses Mm X Mm and Mm X mm, and our information 
about the presence of diabetics among these siblings depends upon 
the knowledge of the patient questioned. It seems not imi-eason- 
able to suppose that in a number of instances diabetic siblings 
exist who have not been recorded either because the patient (or 
any other relative questioned) simply did not know that his or her 
sibling had the disease, or because in certain instances diabetes 
may have been the cause of a death and not recognized as such. 
We ha^’e, in small measure, corrected for the latter possibility, for 
6 of the siblings listed as diabetics in our tables presented symptoms 
of death so obviously the result of diabetes that they were at once 
so recorded, but it was impossible in many cases to obtain any 
reliable account of the ills and health of siblings. 

Opposed to the probability that a number of diabetic siblings 
have escaped recording is the probabilitj' that a number of parents 
listed as heterozj^gotes {Mm) are really homozygotes {mvi). The 
presence of genelically mm parents here classed as Mm would, of 
course, increase the expectation of vivi offspring. The question 
then becomes; would the increased expectation of mm siblings due 
to the presence of unidentified but genetically mvj parents seriously 
disturb our ratios, and to what extent would this increased e.vpecta- 
tion be balanced by the presumable presence of unidentified dia- 
betics among siblings? A single illustration will suffice. 
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Let US suppose that in the 440 crosses listed as Mm X Mm SO 
are really Mm X mm, and that these matings produce the average 
number of diabetic children observed, i. e., 3.398 family or 272 
children. Our calculated general expectation of diabetics in the 
Mm X ilfm crosses is 4.35 per cent {i. e., about 65 diabetics in 1495, 
see Table 4), so that presumably we would expect 11.83 diabetics 
in these 272 siblings. In the Mvi X mm group our average expecta- 
tion of diabetics is 11.04 per cent {i. e., about 33 out of 299 sib]ing.s) 
so that we would expect 30.03 diabetics among the 272 siblings 
transferred now to the Mm X mm class. Our expectation of diabe- 
tics would then be increased by 30.03 - 11.84 = 18.20 individuals; 
so that instead of expecting approximately 98 diabetics in the total 
population (Tables 4 and 5) we would expect 98 -j- 18 = 116. The 
probable error for such an expectation would be approximately 
±6.64 individuals, so that the deficiency of 20 siblings engendered 
by the increased expectation would be barely significant. If this 
increased expectation were to be met exactly then we would expect 
that 20 of the 1698 siblings classed as non-diabetic were really 
diabetic but had been overlooked as a consequence of the defects 
of the method of obtaining family histories. 

Now it happens that the median age of these parents is a little 
over 65 years. At this age a little over 50 per cent of the potential 
diabetics are identifiable as diabetics (see Table 3, columns 5, 8 and 
11). Therefore our 80 diabetic parents may, on certain grounds, 
be taken as slightly more than I the number of real diabetics, i. c., 
mm individuals. Accordingly the illustration just given might very 
well apply except that a small proportion of the potential diabetics 
would be taken as mated to mm individuals already identified, i. r., 
known diabetic parents, and the expectation of diabetes among the 
offspring would thereby be somewhat further increased.* 

There can be, of course, no doubt that the proportions of diabetics 
in the two types of cross are significantly different. In the matings 
listed as Mm X Mm. the observed percentage of diabetics is 4.28, 

* To illustrate the complexity of the problem of deciding the proportion of the 
vim parents unidentified, the following two considerations may be mentioned. First, 
if, as seems not altogether unreasonable and is to some extent indicated in our data, 
there is a correlation between age of onset of diabetes in parents and in children, then, 
since we have chosen these families because at least 1 child is diabetic, the probability 
exists that an exceptionally large proportion of the parents capable of developing 
diabetes have developed the disease merely on the basis of the presumed i)arent/- 
child correlation. Second, if we calculate the proportion of I\fm to mm ^ndi^’iduals 
in a Mendelian population breeding at random, then a general incidence of potential 
diabetics fi. e., of vim individuals) of 4 per cent would require 88.9 Mm to 11.1 mm, 
or if the potential diabetics were equal to 3 per cent of the general population then 
the expected proportions would be 90.5 Aim to 9.5 mm. We actually have among 
these parents 91.9 non-diabetics to 8.1 diabetics. The maximum error in identification 
on this basis would be 27.03 per cent, indicating that at most some 22 mm parents 
are unidentified. This, of course, would make no significant alteration in the expected 
ratios among the children. But we are not at all certain that these parents arc the 
result of random mating; nor are we certain of the general incidences of potential 
diabetics though crude estimates approximate those employed in this illustration. 



12 prxcus, white; 1K^ERITA^XE of diabetes helliths' 

and in the Mvi X mm matings the observed percentage is 10.70. 
Since the median age of the siblings in the two groups is approxi- 
mately the same, 42 years in the Mm X Mm group and 45 years 
in the Mm X mvi group, the two crosses are crudely comparable 
on the basis of their percentage probable errors. The probable 
errors for the observed ratios among the siblings in the two crosses 
are respectively 0.35 per cent and 1.21 per cent, and the probable 
error of the difference is 1.25 per cent. The actual difference is 
6.42 per cent which is 5.14 times the probable error of the difference, 
indicating a statistically significant difference between the 2 groups. 
Furthermore, if our classification of these matings is correct, and the 
age-distribution of the siblings roughlj’’ comparable, we should ex-pect 
the percentage of diabetic siblings in the Mm X Mm group to be 
about I the percentage of diabetic siblings in the Mm X mm group. 
If we calculate the expectation among the siblings on the basis of 
the average of 3.40 children per family in the Mvi X Mvi cross and 
3.69 children family in the cross Mm X mm, the crude ratio of 
the expectations is 1:2.17. Or if we employ the approximate 
e.xpectations of our tables (4.35 per cent to 11.04 per cent) the ratio 
is 1 : 2.54. The observed percentages, 4.28 per cent in Mm X Mm 
and 10.70 in Mm X mvi, are in ratio 1 to 2.50, and this is well within 
the margin of error. This may be taken to indicate that our classi- 
fication of the crosses meets the Mendelian assumptions. 

Further speculation is deerried fruitless, however, since the plain 
fact of the matter is that we do not know enough about the family 
history of the parents to enable us to calculate with any exactness 
the proportion of vim individuals among them. All that can be said 
is that on purely genetic grounds there is probably a greater defi- 
ciency of diabetic siblings than our tables (4 and 5) make apparent, 
but that this deficiency may be made up for by the fact that there 
e.xist a number of cases of diabetes among these siblings that our 
method of collecting the family histories failed to reveal. 

' The obAnous moral to this situation is that the direct examination 
of every member of a diabetic family might very well obviate a 
number of pitfalls and uncertainties. This is, in fact, wlnit we pro- 
pose to do. In succeeding papers we shall present the statistics 
resulting from such examinations. It has been deemed ad^•isablc, 
however, to put on record the results of this inquiry into the family 
hi.stories, and to ree.xamine these data and all that accrue subse- 
quently, in the light of the results obtained from the direct exami- 
nation. 

That diabetes mellitus may be inherited has, of course, long been 
entertained as a possibility by numerous investigators (for references 
to the earlier literature see Baur, Fischer, and Lenz,* Cainmidge,'^ 
Finke,'' Joslin,'' Kennedy,'’ White,' and Wright">). The presentation 
of family statistics has generally been of two types: (1) The listing 
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of genealogies in diabetic families (see von Noorden,“ Buchanan/" 
Hansen/® Holst/'* Strange/® Landsberg/® Cammidge,® Finke/ J. S. 
Wright/® et al.); (2) the listing of diabetes incidence among relatives 
of diabetics with little statistical analysis of the significance of these 
incidences (for examples, see Joslin,® Finke/ H0st/'* also John/®’*® 
Wendt and Peck®®). In none of the papers that have come to our 
notice have any direct attempts been made to aseertain the possible 
Mendelian basis of the disease. TJie statement has indeed been 
made by Buchanan*® that diabetes incidences in 34 diabetic families 
examined by him do not support a Mendelian hypothesis, but he 
does not give details of his analysis, and the data of the genealogies 
that are figured in his paper as far as they go do support an hypo- 
thesis of recessiveness. The casual inspection of a genealogy, and 
the consequent observation of a deficiency of diabetics on ordinary 
Mendelian assumptions does not necessarily vitiate these assump- 
tions, since a number of siblings or parents may either be too young 
to develop the disease or die before they have the chance to develop 
it. This has been very properly pointed out by Finke,® and his 
data illustrate the point, though not in exienso. An ideal genealogy 
would be that of a family in which every member of the family had 
lived beyond’ the 9th decade, so that complete opportunity for 
expression of the disease were given to every member of the family. 
Even then one need not necessarily expect the calculated IMendelian 
ratios to obtain if the possibility exists that certain individuals 
who are potential diabetics never develop ascertainable symptoms 
of the disease. We have ignored this possibility in the treatment 
of our data, because it is unnecessary. What we have demonstrated 
is that the potentiality for developing diabetes behaves in these 
families as if it were a Mendelian recessive. We might conceivably 
be dealing with a dominant gene the expression of which is sup- 
pressed or not possible in a certain proportion of the cases, but this 
in no way detracts from the present analysis nor the practical con- 
sequences of it. Ideally we should have some specific test of latency 
that would obviate calculations based on age incidence. 

Most investigators have been wary of accepting Mendelian inter- 
pretations, and very properly so'. Their data are not of the sort 
that would enable a forthright decision. Any statistical analysis 
must depend on a knowledge of the ages of the non-diabetic as well 
as the diabetic members oif the families examined, and if possible 
a knowledge of the family histories of the parents as well as the 
children. But it may be pointed out that if heredity is accepted 
as a factor in the etiology of the disease then this heredity must 
presumably be Mendelian. The known cases of non-Mendelian 
inheritance (c. g., maternal inheritance of plastid characters in 
plants) are rare and rather special. The specific decision to be 
made is whether we are dealing with the expression of a dominant 
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or recessive gene or genes. Obviously one must choose the simplest 
explanation, and in the case of diabetes mellitiis our data as far 
as they go support the notion of the inheritance of a single recessive 
gene. 

Summary. The incidences of diabetes are significantly higher in 
families of diabetic patients than in families of non-diabetic patients. 
If we accept the assumption that potential diabetics before they 
develop the disease have the same expectations of life as persons 
generally, it can be demonstrated that the observed occurrence of 
diabetes in the children of the diabetic families is in accord with the 
hypothesis that potentiality for developing diabetes is inherited as a 
simple IMendelian recessive. The probability that certain parents 
classed as non-diabetic are genetically diabetic would indicate that 
there is, on our hypothesis, a deficiency of diabetic children in these 
fliabetic families, but this presumed deficiency may be due to the 
limitations of the method of collecting family histories. In any 
event the data behave as if our identification of diabetics among 
the parents and children were in accord with jMendclian exTiecta- 
tions, provided our calculations of the relative number of potential 
diabetics present in each decade are correct. 


Wo wish to noknowledge the kind cooperation and ad^'it•e rendered to us by Dr. 
E. P. Joslin and Dr. W. J. Crozier; and to Dr. E. B. Wilson wo are indol)tcd lor ids 
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a fund created bj' Mr. and Mrs. Francis P. Garvan. 
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THE METABOLISM OF LEVULOSE.* 

I. Some General CoNsroERATioNS on Provocative 

Levdlosxjria. 

By Allan Winter Bowe, 

DIIIECTOK OF RKSBARCH, EVANS MEMORIAL, 

Albert J. Plummer, 

FELLOW IN BIOCnEMISTllY; 

•AND 

Mary A. McManus, 

ASSISTANT IN BIOCHEMISTRY, 

BOSTON, MASS. 

(From the Evans Memorial, Massachusetts Memorial Hospitals.) 

During the past 10 years the senior author and his associates 
have published a series of papers^^ embodying the results of extended 
investigations on the metabolism of galactose in man. Briefly sum- 
marized, these studies have shown that this sugar exliibits an inter- 
esting sex difference m the capacity for utilization which is tenta- 
tively ascribed, in part at least, to the specialized mammary mechan- 
ism of the female. Further, these studies have demonstrated that 
a wide variety of physiologic and pathologic conditions severally 
influence the tolerance levels in characteristic ways. 

A survey of the fairly extensive literature on the metabolism of 
another hexose, levulose, discloses a series of seemingly significant 
differences in behavior from that shown by galactose in the same 
conditions. Obviously, these differences, if they could be confirmed, 
might throw more light on the complex interrelationships of our 
carbohydrate metabolism and equally could assume a differential 
meaning in some of the disease states with which they were 
associated. 

Influenced by these considerations, studies have been undertaken, 
duplicating with levulose those already completed with galactose. 
The present paper is the first and preliminary report and embodies 
certain of the general considerations together with a few illustrative 
results from those already obtained. 

Nearly 50 years ago, Hofmeister^^ studied the assimilation and 
utilization limits for a number of individual sugars, feeding them 
in graded dosage to fasting subjects and observing the level at 
which the sugar first appeared in the urine. This technique, with 
a variety of minor modifications, remained the basis of sugar toler- 
ance testing until the development by Folin’^ and others of reason- 
ably accurate microchemical methods for the quantitation of blood 
sugar turned attention to this method of approach, ^^'hile the earlier 

* Presented at the Forty-fourth Meeting of the American Physiological Society, 
Philadelphia, April, 1932. 
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blood sugar studies defined a series of curves vliicli -n-ere regarded 
as characteristic of individual pathologic states, later investi- 
gations-’-°'^®'‘-’3 have cast grave doubt on the specific nature of these 
curves, have sho-^ni that other mechanisms are involved, and have 
sharply delimited the quantitative aspect of the method. In spite 
of these facts, blood sugar curves obtained by straight line inter- 
polation between isolated points determined at conventional time 
intervals after a provocative test meal of glucose (100 gm. or 1.75 gm. 
per kilo of body weight®^), still remain the method of election of a 
large number of observers. 

In 1899, Sachs®^ reported the interesting observation that dehep- 
atized frogs showed a depressed tolerance for le\mlose but not for 
glucose or galactose. Two years later, Strauss®® utilized this sug- 
gestion to develop a test for liver function with this sugar, and in 
subsequent papers®''®® reaffirmed its distinctive and differential 
character. In the supervening years a number of other investigators 
have applied the test, using either the urine or blood indications 
or both Avith reported results that are highly contradictory, l^fiiile 
one group of observers®’'®''®"®-®®'^®'®® for a variety of reasons find 
the levulose tolerance to be worthless as an index of disturbed liver 
function, Rebaudi’® and many others'®'®®'®®'®®'®*'®®'®'’®® report it to 
be a delicate indicator of certain types of hepatic derangement. 
Clinical reports of studies on groups of hepatopathics range from a 
100 per cent positive response with 100 gm. of sugar’®'®''®®'®' to a 
•30 per cent indication under the same conditions.'®''® Several 
writers stress the point that the tjqje of liver condition is an impor- 
tant factor in determining the response to le\T.ilose, since the relative 
amount of surviving functioning tissue may cause wide variation.®® 
This serves both to explain certain of the discrepancies in recorded 
results and equally to offer information of possible differential 
value. 

The recognition of departures from the normal presupposes the 
establishment of normal criteria; but here again Avide fluctuations 
are reported, ranging from groups in Avhich no case shoAved levulo- 
suria after the ingestion of 100 gm. of sugar,®®*®' to one series in 
Avhich 57 per cent yielded positiA^e urines after this test meal.®' In 
another series 9 per cent Avere posithm after 60 gm.,' AA’hile in yet 
another, 50 gm. gave an uniformly negatiA'e response.®® Unfortu- 
nately, a large part of the measurements Avere made upon so-called 
“hospital normals,” a fact Avhich both invalidates the indications 
and offers a possible explanation for the discrepancies in the scA'cral 
reports. Goetsch, Cushing and Jacobson®' regard 100 gm. as the 
probable tolerance normal; a'. Noorden®* placed it as betAvcen 1.7 
to 2.1 gm.-per kilo of body AA-eight. 

On the basis of the urine findings, the tolerance is reportetl as 
depressed in syphilis,®'®® nephritis, »®'®® tuberculosis,'" polycythemia,®® ■ 
and epilepsy;®® and normal in leukemia,® cancer,"-'®'®® primary anc- 
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gastric ulcer, and cystic ovaries,^- to name some among the 
many. Tliere is a general downward tendency in pregnancy, 
although indi^ddual series show variations between GO per cent^^ 
and 100 per cent.'’"-'"'* The worthlessness of the uncontrolled carbo- 
hydrate tolerance as a test for pregnancy has been too conclusively 
established to require comment here. Aberrations in the endo- 
crinopathies are also reported (V.I.). 

MOiereas, a test meal of gluco.se— and in lesser degree galactose- 
will produce a significant rise in blood sugar, le\mlose exercises 
but slight influence on the observed levels in health. It is usually 
conceded to be abnormally high in liver cases, 
although occasional qualifying limitations are record ed.^^’®''*®-'*® 
There is a definite lack of agreement, however, as to the line of 
demarcation between normal and abnormal increase, the range 
being .from 4 mg. with 60 gm.®^ and 8 mg. with 45 gm.,®^ through 
20 mg.^^-'*^ with 100 gm. to 30 mg. with 45^®-“'’ and 36 mg. with a 
test meal of 100 gm.^^ The liver indices are usually given as more 
than 20 mg. with doses of from 30 to 50 gm.,®’^ or that blood sugars 
following a test meal are indicative of hepatic dysfunction if they 
exceed from 125 mg.*’® to 135 mg.®** Another criterion of liver 
involvement is a sharp rise and slow decline to the curve,^"* while 
a maximum at 34 to 37 minutes is regarded as normal.®® Curves 
in pregnancy are recorded alike as normafi® and abnormal.^®’®®'®** 
Blood sugar levels indicate decreased tolerance in syphilis,®® amebi- 
asis,^® rheumatic heart,i®’i® cancer of the pancreas,®^ chorea,^® 
ps 3 mhosis,®'‘ and malaria,®^ and are normal in ketosis,® sprue,*® pri- 
mary anemia,®® pneumonia,®** paralysis agitans,®® and following 
abortion.®® Endocrine influences have also been studied. 

These reports serve once more to emphasize the lack of value of 
the response of the “hospital normal” as the basis for the estab- 
lishment of normal criteria. Further, it will be patent from the 
above brief review that the changes in blood sugar levels produced 
by test meals of levulose are even less well adapted than those 
obtained with glucose to indicate moderate divergences from normal 
function. Only incidental reference will be made to blood sugars 
in the remainder of this communication, as the topic will be treated 
in detail in a later paper. The present reports are based upon the 
urine findings following a modified Hofmeister'*'* technique. 

In determining tolerance limits, certain precautions must be 
taken if disturbing phj’^siologic influences are to be excluded. 
Traugott®® has emphasized tlae necessity of a preliminarj^ diet 
control to insure normal tissue saturation, though Soisalo®® feels 
this to be unnecessary, if blood sugar levels are the criterion. 
Fasting decreases tolerance,**® exercise produces an opposite effect,*'--*® 
unusual environmental temperatures may change the tolerance 
level.®*''*® 

The purity of the test sugar is of vital importance, particularly 
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if the urine findings are tJie indicator. Kraus and Ludwig, “ in 
1891, found that 100 gm. of commercial glucose would produce 
melituria, wliile double that amount of a purified product yielded 
only negative results. Several later studies have substantiated 
this conclusion,==L9G and in tlie first paper Folin and Berglund^^ 
have emphasized the necessity of excluding from the test meal all 
reducing bodies which are capable of assimilation but not of util- 
ization. The use of a sugar containing menstruum in which to 
administer the test rneaV" -s® such as milk or natural fruit 
juices, should be wholly interdicted. Passing comment may be 
made on the proposal to use a mixture of sugars for the test meal;^^’- 
21,35,85 procedure has nothing to recommend it and can readily 
lead to erroneous conclusions. With le\mIose, the need for purity 
becomes even more insistent, for reasons other than those aheady 
given. In most of the levulose now obtainable there is present an 
impurity which exercises a powerful laxative action on the gastro- 
intestinal tract. Folin and Berghmd-® record disturbing experiences 
with levulose which had been autoclaved. We have had it uniforml}' 
Avith sugars from several sources which lacked final purification. 
Seemingly the substance can be eliminated by repeated recrystal- 
lizations from alcohol, but the product thus prepared is very expen- 
sive. Recent experience holds out the hope that a sugar can be 
prepared from the Jerusalem artichoke, at about one-fourth the 
cost of the other product, which is free from this disturbing sub- 
stance. In the present studies only purified material has been 
used,* as diarrhea complete}}'- destroys the authority of the quanti- 
tative approach. It seems probable that some, at least, of the 
discrepancies in the previously reported assimilation limits of 
levulose may be ascribed to A'arying amounts of impurities in the 
seA'eral sugars used. 

The general method of administering the graded doses of leA'ulose 
followed that adopted originally for galactose, the higher tolerance 
of the former sugar determining larger individual doses. The plan 
can best be sIioaati in the accompanying graph. 


Gn.\rn I.— SciiKME ron ADMI^^ST^^ATIO^r or LBvoL,o.=iF.. 


/Jny I 
50 pm.— + 


■ if ncpaUvc 


Dai/ 2 

if ncpntivc 

I 100 pm.— ‘ 


if positive 
> 25 pm. 


if positive 


Dan 3 
1.50 pm. 

75 pm. 


As the Avork has progressed, it has been possible to modify the 
program as presented to meet the needs of the individual case. As 

♦ AVe are indebted to tlic Pfan.-!tiehl Clicmicnl Comi)an.v (formerly the "SiKe-iid 
Clicinienls Company") of Wauhepnn. III., tor ti ncncroits co5[>cratiott in the hOionoii.i 
parifieatioti of this material. 
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experience shows a definite upward or downward trend in a given 
condition, the initial 'dose may be selected accordingly and the 
test' performed with a saving of time, money, and the patient’s 
convenience. The technique of administration of the individual 
dose is given in Table 1 : , 

Table 1. — Diuections fou Lbvulose Test. 

On the clay of the test the following outline is to he observed: 

1. At 5 A.M. void urine and discard. 

2. At 7 A.M. void urine which has been gathering during the last 

2 hours and save. This is Urine No. 1. 

.3. As soon as the urine has been voided, take the dose of sugar as 
sent, which you have dissolved in about 6 to 8 ounces of water 
(i pint), drinking all of it. (Use more w.ater with larger doses.) 

4. At 9 A.M. collect Uic urine which has been gathering between 7 and 

9. This is Urine No. 2. 

5. At 11 A.M. collect the urine which has been gathering between 9 

and 11. This is Urine No. 3. 

IMPORTANT. 

No food other than sugar is to be taken until 11 in the morning, at' 
which time breakfast may be eaten. Water may be drunk reasonably. 

It is desirable that the patient remain in bed until breakfast. 

Each urine should be placed in a separate container and carefully 
marked with the proper number. The name of the patient should bo 
marked on the wrapped parcel. The entire collection should be sent 
to this laboratory as soon as completed, that is to say, in the afternoon 
of the day on which the test is made. 

Ill the selection of cases for study, it was recognized that not 
only should the primary diagnosis be definitely established, but 
that complicating conditions, the presence of which could influence 
the tolerance level, must be equally carefully evaluated. To this 
.end, each case studied was either given the full diagnostic procedure 
(“Long Form”) described by one of us,'^® or its equivalent for those 
patients who could not be hospitalized for the entire period of 
study. The normal controls were given the morning study (“Short 
Form”) described in the paper already cited, such .special tests as 
were indicated for the individual subject, and both the galactose 
and levulose tolerance determined as already described. 

The urines were tested qualitatively Avith the well-known Benedict 
reagent'’’ and by the Seliwanoff®'^ method. The quantitative measure- 
ments mvolved the Folin-Berglund procedure-'" corrected for the 
levulose coefficient and the polariscope, clearing the urine with 
Lloyd’s reagent, and applying the correction for the slight leyo- 
rotation of normal urine as reported by Haas.'’- Bulky urine 
samples were tested qualitatively and, if negative, concentrated 
and retested. This possibly disturbing factor can be readily con- 
trolled by reasonable regulation of the water intake during the 
test period. The full details of the analytical procedures for both 
urine and blood Avill be embodied in a subsequent paper. The 
methods used Averc selected after careful comparative study of 
existing procedures. 
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^ As Stated earJier, the present paper is a preliminary communica- 
tion and the data reported are illustratiA'e of certain aspects of the 
study. The definition of normal standards of tolerance is the 
primary desideratum, as only by their establishment can departures 
be recognized and interpreted in terms of aberrant carbohydrate 
metabolism. 

Control Group “A,” the general data of which are given in the 
next table, was composed of 7 young women completing their third 
j’ear of study in the Sargent School of Boston University who 
volunteered for this phase of the investigation.* 

Table 2. — Descriptive Data. 


Control Group “A" (F'emale). 


Subject — 

Ba. 

De. 

Fo. 

Gr. 

Ki, 

I.C. 

Ro. 

Age 

20 


21 

20 

20 

20 


tVoight (derdation) 

-5% 

+1% 

-2% 

=*=0% 

+3% 

+40% 

-7% 

Lung volume deviationt 

+6% 

+13% 

+2% 

+7% 

+16% 

+s% 

+4% 

Urine 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Total nitrogen (gm.) . 

7.74 

9.13 


7.49 

12.49 

7. 88 

7.2.3 

Blood chemistry . ’ . 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Blood morphology 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Nor. 

Basal rate (deviation) 

-10% 

-6% 

-6% 

-11% 

-0% 

-2% 

-5% 

Blood pressure (mm.) 

110/60 


110/70 

106/60 

118/CS 

114/82 

112/00 

Pulse 

72 

62 

70 

00 

08 

04 

72 

Temperature (° F.) . 

9S.2 

98.2 

98.2 

98.0 

98.2 

98.0 

98.2 

Alveolar C02 (mm.) . 

43 

46 

44 

46 

40 

44 

43 

Galactose tolerance (gm.) 

40 

40 

40 

40 

40 

40 

40 


Carefully compiled medical histories gave no evidence of signifi- 
cant abnormality and the physical examinations were completely 
negative. We should like to stress at this point the necessity of such 
careful surveys to assure the normality of the “normal” control. 
All of these young women were in robust health and carrying suc- 
cessfully a full college program which, from the nature of the school, 
involved a daily quotimi of active physical exercise. The one 
subject who was significantly overweight (Le) had a somewhat low 
sitting height index (0.516) which tends to exaggerate her departure 
from prediction. Slie v'as a large-framed powerful girl and the 
overweight seemingly no more than a personal characteristic. Two 
of the basal rates were low borderline values. This work was done 
in the spring, as the college year was approaching its end, and the 
senior author has frequently remarked a slight downward tendency 
to the respirator.v metabolism of college groups at this season of 
the year. The results of the .sugar tests with this group are collected 
in Table 3. 

-* The authors express their deep appreciation for lliis (iracions eodporation. 
t Tin’s term was adopted a nmnljcr of years ai;o instead of the nie-miiiKless form 
‘‘vital capacity.” Perh.aps ‘‘rc.spiratory capaeity” could .still lictter lie med to 
indicate this measurement, which is not to lie reitarded .as vital. 
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Tabi.e 3.— Sugar Tolerance. 

Control Group “A” (Fjemale). (All figures are in grams.) 

Subject: Ba. De. Fo. Gr. Ki. Le. Ro. 


Galactose: 

30 gm 0 0. 0 0 0 0 0 

■10 gm 0.75 1.11 0.43 0.61 1.01 0.54 0.3G 

Levulosr: 

75 gm 0 0 0 0 0 0 0 

100 gm 0.16 0.11 0.16 0.13 0.12 0.14 0.13 

125 gm 0.20 0.31 0.22 .. 0.19 .. 0.23 


All of the girls ivere positive with 40 gm. of galactose and negative 
with 30 gm., using the criterion as designated in the earlier galactose 
papers^^ of qualitative response to Benedict’s reagent. With the 
levulose, both the Benedict test and that of Seliwanov were applied 
and where positive response was secured the amount of levulose 
was estimated quantitatively. All responded positively to the 
100 gm. test meal, the amounts eliminated showing a surprising 
uniformity. The slight increase in the amount eliminated with 
the larger dose of 125 gm. is an interesting illustration of Allen’s^ 
“carbohydrate paradox.” The complete uniformity of the response 
of this group is fortuitous. The tolerance level indicated, however, 
is certainly not far from that which a larger series will define. 

The volumes of the test urines varied from 65 to 195 cc. and 
showed no regularity in relation to the sugar content. Seemingly 
the water drunk during the collection period of 4 hours is the deter- 
mining factor. Janney’s®'' recent figures on forced water elimination 
are possibly significant in this connection. With the present 
group no effort was made to control water intake. 

As Strauss’ work on liver function may be said to be the starting 
point of provocative levulosuria studies, a few figures on the influ- 
ence of hepatic dysfunction may next be considered. The significant 
data from a few cases are collected in the next table. It should be 
said in passing that the hepatic element in each case was established 
by careful clinical and laboratory studies, the details of which will 
be given elsewhere. 

Table 4. — Hepatic Dysfunction, Uncomplicated. 

LcA’uIose 

Galactose tolerance. tolerance. 

No. of . . average close. 


Sex. 

cases. 

Response. 

Deviation (%)■ 

gm. 

Male . 

2 

Normal 

^0 

63 

Male . 

! . . . 3 

Depressed 

—56 

67 

Female 

.... 9 

Depressed 

-61 

53 

Female 

. . . . 2 

Depressed 

-3S 

100 

Female 

. . . . 4 

Depressed 

—50 

156 


The ages in this group ranged from 13 to 71 years with an average 
of 37 years. A partial review of the literature yields a group of 
954 cases of liver dysfunction of highly diversified characters of 
whom 649 (68 per cent) gave a positive response to 100 gm. of 
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leAmlose. In one small group of S cases, ^ 5 (63 per cent) were posi- 
tive with 50 gm., while another author^ reports 33 in 43 (77 per 
cent) positive with the same test meal. On the other hand, Fried- 
man and Strouse®" report a number of liver cases giving a negative 
response to 90 gm. of le\mlose administered in lemonade(!), and 
another investigation®® reports a variety of hepatic conditions 
which responded uniformly in the negative to a test meal of 40 gm. 

Our own figures show a considerable degree of variation, although 
SO per cent give a positive response to. 100 gm. or less. Interesting 
is the group of 4 women, all with depressed galactose tolerance, 
whose average response of 156 gm. suggests, at least, an increased 
tolerance. The senior author has already reported a like anomaly 
with galactose in liver cases. The lack of quantitati^'e correla- 
tion between the galactose and le\mlose results suggests once more 
the probability that the mechanism of utilization of the tAvo sugars 
is probably not identical. 

Lowered functional activity of the thjToid, where it affects sugar 
tolerance, determines an upward trend of modest proportions. In 
a long series of uncomplicated cases of hj'pothjToidism®® the senior 
author, with galactose, has found Lvo-thirds to be normal, the 
remamder demonstrating an average increase of some 30 per cent 
aboAm prediction. In a paper recently presented,®® one of us (A.W.II.) 
has pointed out the frequent association of hepatic dysfunction 
AA’ith loAvered thjToid activity. In such cases, as might be antici- 
pated, there is an usual depression of the carbohydrate metabolism, 
AA'hich is the expression of the algebraic summation of tAvo opposite— 
and usually unequal— forces. In the next table are collected 
results from a small grouj) of thyroid cases, a portion of which sIioavs 
the liA'cr complication. 

Tadlt: 5.— Tin'noiD Failciik With (A) and AA’rnioUT (B) Hepatic Co.mpi.ication. 






I.evuloso 


No, of 

Galactose tolerance. 

' tolemnco, 
nveniitc 




Group. 

cases. 

Response. 

’ DevitUion (Vr)* 

pin. 

Thyroid alone: 

A . . . . 

. (> 

Norninl 

±0 

71 

n . . . . 

I 

Increased 

+25 

Over 175 

Tlivroid-Hver 

A . . . . 

. 5 

Dcpres.scd 

—35 


B . . . . 

2 

Depre.'-sed 

-25 

150 


The galactose tolerances of the uncomplicated thyroid cases are 
in harmony Avitli previous e.xperience, the majority shoAving a nor- 
mal A-alue,' and the exception an increase of modest proportions. 
The aA'crage for the leAuiIose response of Group “A” is definitely 
beloAv the 100 gm. level, Avhieh has been the criterion of many of 
the earlier observers Avhilc, equally, the single case Avith slightly 
increased galactose tolerance Avas negative Avith the soincAvhat 
mas.sive dose of 175 gm. of IcA-ulose. Parallel records in the litera- 
ture are few in number. In a paper ])revionsly cited,®" the authors 
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administered 90 gm. of levulose dissolved in lemonade with the 
following results ; 

Three cases of hypothyroidism Avere negative, 9 in a group of IS 
.hyperthyroid cases were negative, and 5 cases of simple goiter 
were all negative. The authors note some uncertainty in the 
diagnoses as offered. 

The group with hepatic complication parallels the record of the 
uncomplicated liver group, in quality at least. The figures are 
possibly suggestive; the limited number of cases argues for caution 
in interpretation. 

The presence of an hepatic factor in many cases of toxic pregnancy 
renders data from this source apposite to the present discussion. 
A number of records from another investigation has been collected 
in the next table. Others, from a short series of normal pregnant 
Avomen, are included as a rough control. 



T.^^isle (). — Toxic 

AND NoiIMAI. 

Pregnancy. 





Toleranc 

e. 



Months, 

. . 



No. of 

average 


Levulose 

Group. 

cases. 

antc-partuni. 

Galactose. 

(av., gm ). 

Toxic A 

.... 4 

4 + 

Depressed 

44 

B 

. ... Vi 

2 + 

Normal 

56 

C 

. ... .3 

1 + 

Increased 

75 

Normal 

. . . . 0 

.3 

Normal 

72 


At first sight there Avould seem to be some systematic relationship 
in the response to the tAA'O sugars, as AAuth a rising galactose toler- 
ance the relative capacity for assimilating leAuilose also increases. 
This seems to be a dependable datum. Although not all of these 
cases had a proA'^en hepatic factor, the actual status of each case 
seemingly affects both sugars alike, at least in direction if not in 
amount. The same cannot be said for the apparent interdependence 
of the sugar on the time interA'^al before delivery. The values are 
aAi-erages and the cases in the divergent groups are too fcAA^ in number 
to gwe a final authority. That a trend is suggested may be con- 
ceded, hoAA^ever. The levulose figures for normal pregnancy are 
practically the same as for the toxic group with increased galactose 
tolerance. 

In a series of 217 cases of presumed normal pregnancy draAvn 
from a number of sources in the literature, 180 (83 per cent) Avere 
positiA'^e Avith the single test meal of 100 gin. of leAudose. ^^an 
Creveld and Ladenius,^'’’ in a series of 60 pregnant AA^omen, 53 of 
AAdiom Avere in the first 3 months, found that 38 per cent Avere 
definitely positive and 9 more A'^aguely so AAnth test meals of from 
40 to 60 gm. of this sugar. On the other hand, Schroeder^^ found 
only 17 of 95 cases of pregnancy to be positiVe AA-ith 150 gm., and 
of this group only 3 gave a strong Teaction in the urine. 

The possible influence of pregnancy on the leA^el of endocrine 
function of the OA'^aries^® AA^arrants survey of the results obtained 
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with groups in which ovarian function presents charaeteristic levels, 
These data are given in Table 7. 


TaBIiE 7. — OvAHlAN In'FLXJENCE. 

Tolerance (average). 


Status. 

Duration. 

No. of 
cases. 

Galactose 

(gm.). 

bcvmlosc 

(gm.). 

Normal, prepuborty . 


!) 

20 

75 

Normal, adult 

• .... 

15 

40 

lOS 

Hypofunction . 

Years 

4 

20 

75 

Castration .... 

: AVccks 

2 

30 

75 


<( 

1 

20 

75 


C( 

1 

10 

125 

Castration .... 

. Years 

3 

20 

125 


Analysis of these figures presents some puzzling problems. The 
prepuberty child has a low galactose tolerance and responds uni- 
formly to 75 gm. of le^nilose, while the tests with 50 gm. were 
equally negative. In adult years the galactose le^'el doubles, but 
the levulose, while it follows the same directional trend, shows a 
very modest increase. Ovarian hypofunction produces a consistent 
lowering with both sugars, but in established castrates, though the 
galactose demonstrates the signifieant lowering to prepuberal levels 
elsewhere reported,”'' the le^nIIose response is at a level superior 
to the average value for the intact adult. Three of the 4 early 
castrates show a le^a^lose response consistent with that of galactose. 
The fourth, on the other hand, shows too low a galactose anfl too 
high’ a levulose to be harmonious with the other data. A possible 
injury to the central nervous system, disclosed by the com])lete 
study of the patient, would account for the abnormal galactose 
level, but raises a new question in regard to the leMdose metabolism. 
But little added information may be derived from tlie literature. 
Coppioli*'* reports a lowered tolerance in aged women and there are 
a few animal experiments which equate but ill with studies in man. 

While, as stated initially, the results here presented are in the 
nature of illustrations to some of the general considerations, the 
implications of the data presented may be briefly discussed. 

Discussion. It would seem probable that there is a fairly well 
defined zone for normal individuals within the limits of which doses 
of le\n.dose will commonly produce transitory leviilosuria when tlie 
sugar is administered with due regard to certain standardizing con- 
ventions. Among these should be 'named a preliminary establish- 
ment of reasonable tissue saturation, the administration of a very 
pure sugar without admixture of uncertain amounts of foreign 
sugars, the application of the test to subjects in an initial ba.sal 
condition, and the avoidance of c.xcrcise and exi)osnre to cxtretne.s 
of temperature during the test. I,e\nilose shows a flefinitely higlier 
level of utilization than does galactose, the ratio being apparently 
of the order of about 3=^ to 1. In general, eo?iflitions ])rodueing 
fluctuations in the galacfo.se toleranei! engeiuler like changes in 
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that of levulose which are usually similar in direction but not in 
amount. Hepatic dysfunction of various types affects the utiliza- 
tion of both sugars. The anomalous increase in tolerance already 
observed with galactose seemingly finds more frequent expression 
when levulose is ingested. The influences of some of the function 
levels of individual endocrine glands on galactose utilization are not 
always directly reflected with that of levulose. Jacobson^^ had 
already noted differences in the behavior of glucose and le\mlose in 
hypophysectomized dogs with Eck fistulse. 

In other words, preliminary study of the levulose tolerance in a 
series of small groups of selected cases demonstrates these difler- 
ences from the behavior of galactose in the same conditions that 
were broadly suggested by a review of the literature." The verifica- 
tion and definition of these and other differences and similarities 
will be treated in later papers. 

Summary. A brief review of some of the existing literature on 
levulose tolerance has been made and the numerous contradictions 
found therein noted. 

A standard technique based on the Hofmeister procedure for 
the determination of the tolerance has been outlined." The necessity 
for the use of very pure sugar and certain other limiting conditions 
have been emphasized. 

A series of comparative studies on selected groups has been carried 
out with both galactose and levulose. Observed coincidences and 
discrepancies are recorded and lead to the conclusion that there are 
real differences in the mechanism of utilization of the two sugars. 

Note. — The authors wish to express their indebtedness to the members of the 
Evans staff who cooperated in the diagnostic procedures and to the subjects of 
these investigations who cheerfully made the sacrifices necessary for the performance 
of these studies. 
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THE INCIDENCE AND SEVERITY OF ARTERIOSCLEROSIS IN 
THE ORGANS FROM FIVE HUNDRED AUTOPSIES.* 

By William B. Wartman, M.D., 

nilLADELPHIA. 

(From the Laboratory of Pathology, Schoo] of Medicine, University of Pennsylvania.) 

A COMMON diagnosis made in the clinic and at the autopsy table 
is that of “generalized arteriosclerosis.” Often it is the only diag- 
nosis; more frequently it is used to explain such complexes as ‘ ‘essen- 
tial hypertension,” or “cardio-renal vascular disease.” The clinician 
discoA'^ers that his patient has hypertension, finds the peripheral 
arteries hard, tortuous and supposedly sclerotic, elicits, perhaps, 
signs of myocardial degeneration or of disturbed kidney lunction, 
and consciously or unconsciously he thinks of them in terms of a 
Avidespread arteriosclerotic process. The pathologist, on. the other 
hand, may encounter difficulties AA'hen he attempts to correlate the 
clinical AA'ith the pathologic findings. Often the most careful exami- 
nation fails to shoAv a generalized sclerosis of the vascular system 
in the literal sense of the term. The A^essels of some organs are 

* Read before the Pathological Society of Philadelphia, Januarj' 12, 19.18. 
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affected to a marked degree, those of others not at all or only slightly, 
and frequently the vascular tree of a particular organ is not uni- 
formly involved. 

With these and related facts in mind the present study of 500 
autopsied cases was undertaken to determine the incidence, "distrihu- 
tion and degree of arteriosclerosis in the various organs of the body. 

Review of Liierature. As the literature on the distribution of 
arteriosclerosis is meager and widely scattered, a short resume may 
be of value. Dow,i using as criteria the degree of hardness and thick- 
ness of the arterial walls of 8 cadavers in the dissecting room, found 
that the abdominal aorta, femoral and popliteal arteries were most 
frequently and most extensively affected, whereas the mesenteric 
arteries were strikingly seldom the seat of degeneration. In the 
pelvis the internal iliacs and the parietal vessels were more often 
involved than the external iliacs or the visceral vessels. The 
arteries of the lower extremities were more commonly sclerotic than 
those of the upper. The arteries which supply the cerebrum were 
of especial interest; that portion of the internal carotid artery which 
lay in the cavernous sinus, particularly the bifurcation into the 
anterior and middle cerebral arteries, frequently presented sclerosis 
of a very advanced degree. This was in marked contrast to the 
cervical portion .of the internal carotid, which seldom showed 
degeneration. The tricuspid valve and the pulmonary artery were 
not implicated in any case, but the mitral valve and the thoracic 
aorta were often the sites of sclerotic processes. 

Brooks- studied the incidence of visceral arteriosclerosis as 
revealed by gross examination, utilizing only those cases in which 
arterial changes were of a sufficiently pronounced character to 
influence obviously the clinical as Avell as the anatomic manifes- 
tations. His results represent, therefore, large vessel sclerosis. 
The order of frequency of involvement in 368 cases was as follows: 
aorta (333 cases), coronary vessels (270), brain vessels (132), renal 
A-essels (81, all Avith marked inA-oh-ement), pancreas (74), hepatic 
A'cssels (43), splenic ATSsels (35), lungs (11), coeliac axis and its vis- 
ceral branches (19) with a diffuse inA-oh-ement of the mesenteric 
A’essels in 4 cases, and the spinal A'essels in 20. 

Norris and Landis,^ quoting Rokitansky, state that the frequency 
Avith which the different parts of the arterial tree are most affected 
is: aorta (arch, descending and abdominal portions), iliacs, crurals. 
coronary arteries and cerebral arteries. They emphasize that arteri- 
osclerosis may be selectiA^e and unequally distributed throughout 
the body: “The pipestem radials of the day laborer arc often asso- 
ciated Avith fairly good visceral arteries and in such cases constitute 
a benign form not at all incompatible with long life.’’’’ 

The incidence of sclerosis in the arterioles and small arteries has 
been investigated by a number of Avorkers. Jores^ found changes 
most frequently in the arterioles of tlie kidney, spleen and pia mater; 
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less frequently in those of the stomach, intestines and liver. The 
corollary vessels were unique in that the arterioles were always 
free from involvement even when the larger branches were markedly 
diseased. Fahr® and Herxheimer® confirmed the findings of Jores. 
Fahr reported that of 44 cases of hypertension the small arteries of 
the pancreas were involved in 38 of them. He especially noted 
that the gastro-intestinal tract was rarely implicated. Herxlieimer 
stated that arteriosclerosis of the spleen occurred with increasing 
frequency from early youth to old age and was present in a majority 
of elderly patients, apparently without relation to hypertension. 

Studying arteriosclerosis in relation to renal disease, Evans^ 
found that a diffuse hypoplastic sclerosis was most common in the 
kidney. It was not found in other organs unless also present in the 
kidney and spleen, where the lesions were always more marked. 
In its typical development this form of arteriosclerosis is not encoun- 
tered in the heart, lung or skeletal muscle. 

Evans® also studied the incidence of arteriosclerosis in 4 children. 
He writes, “The incidence of the lesion (arteriosclerosis) in the 
various organs follows that found in adults in its main features, that 
is to say, the kidney and spleen are most affected, the pancreas 
and suprarenals are next in order, the affection of the intimate 
vasculature of the liver is slight and the heart escapes. It is noted 
that the vessels in the brain were not affected in these cases, whereas 
those in the stomach were.” In these two respects the incidence of 
the lesion is different from that in adults. 

Fishberg® states that in 72 cases of essential hypertension which 
came to necropsy, lesions of the terminal arterioles were in^’ariably 
present. In all his cases the arterioles of the kidney were involved. 
The splenic arterioles were affected in two-thirds of the cases, the 
pancreatic in one-half and the cerebral in one-fifth, but the lesions 
even when present in these organs were not as marked as those in 
the kidney. The myocardium, lungs, gastro-intestinal tract and 
thyroid were rarely implicated and then only to a minor degree. The 
author stresses the point that the distribution of arteriolarsclerosis 
differs from that of “large vessel atherosclerosis.” The latter has 
its site of predilection in the heart, brain and extremities, while 
arteriolarsclerosis is most frequent in the kidney, spleen and pancreas. 
Bell and Clawson,^'’ although they did not analyze their hypertensive 
cases statistically, nevertheless were of the opinion that Fishberg’s 
results expressed the true distribution of visceral arteriosclerosis. 

The incidence of arteriolarsclerosis in cases of hypertension was 
found by Bordley and Baker“ in 23 cases to be as follows: Kidney 
95.8 per cent, adrenals 79.2, pancreas 70.7, brain 58.3, heart 50.0, 
liver 25.0, and lung 16.0. Unfortunately no data for the spleen 
are given, but otherwise the results agree with those of the fore- 
going authors. Branch and LindeF^ found arteriolarsclerosis most 
frequently in the kidney, spleen and pancreas in the order given. 

voi.. ISO, NO. 1. — JULY, 1933 2 
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Klemperer and Otani'^ in a study of malignant nephrosclerosis 
reported visceral arteriolarsclerosis in every case. The pancreas, 
liver and adrenal were involved in about the same percentage as in 
simple hypertension. In addition they found arteriolarsclerosis in all 
the kidneys examined. The spleen was excepted on the basis of the 
extreme frequency with which arteriolar hyalinization was found in 
this organ. 

Arteriolarsclerosis of the vessels supplying the volimtary muscles 
is thought by most workers to occur rarely. Watanabi,'-* in an 
extensive investigation of 116 cases of so-called generalized arterio- 
sclerosis, found only 6 with involvement of tlie small arteries of the 
skin. Even when the lesion was widespread in many organs, lores'* 
and Fahr^ yere unable to demonstrate arteriolarsclerosis in skeletal 
muscle or skin. Branch and Linder'- reported a similar condition 
in the arterioles of voluntary muscle. During the examination of 6 
cases of nephrosclerosis, Klemperer and Otani'-* found no e%ddences 
of sclerotic lesions in the arterioles in either the abdominal muscles 
or tlie diaphragm. Evans*' reports that diffuse hypoplastic sclerosis 
is not found in its typical development in the skeletal musculature. 
The terminal arterioles of the skin and voluntary muscles were 
found by Fishberg^ to be rarely involved, and then only to an 
insignificant extent. 

On the other hand, Kernohan and his colleagues'® observed from 
biopsies on the voluntary muscles of ambulatorj^ patients with 
diffuse, hjqjertensive, vascular disease, that the arteries often showed 
distinctive histologic changes. In those who later came to autoj)sy, 
lesions were found identical witli the arteriolar lesion previously 
described at biopsy, as well as arteriosclerotic ch.anges in many 
other organs. Kernohan’s vienTpoint is supported by the work of 
Sutton and Brandes,'** who found that of 3040 autopsies performed 
at the Cook County Hospital 340 (11.1 per cent) showed gross 
arteriosclerosis and of this number 113 (32.2 per cent) had peripheral 
arteriosclerosis. Unfortunately tlie value of their work is diminislied 
by the fact that the authors did not define their use of the term 
“peripheral arteriosclerosis.” Recently Horine, Weiss and Beard'* 
have reported a series of 11 patients who had “hypertensive heart 
disease without hypertension” (»ic). Biopsies taken from the deltoid 
muscle revealed alterations in the intima and media of the arterioles 
similar to the changes described by Kernohan and his collaborators. 
The 1 case which came to necropsy disclosed a generalized arteriolar- 
sclerosis. 

Materials and Methods. The protocols and microscopic sections 
of 500 autopsies performed at the University and I’hiladelphia 
General Hospitals during 1925 were reviewed. While these autop- 
sies were not consecutive, they were nevertheless unselected and 
hence may be regarded as representative of the pathologic serviee-j 
of two large hospitals. They possess the common feature that in all 
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cases sections were taken from both domes of the diaphragm. One 
has, therefore, in every case, the vessels of this skeletal muscle to 
compare with those of the various other organs. The postmortem 
records were searched for mention of gross arterioselerosis, the 
following arteries being considered: The coronaries and the large 
arteries of the kidney and brain. In the microscopic sections the 
^'essels examined were the small, unnamed branches of the visceral 
arteries and the arterioles. The degree of sclerosis was designated 
as being “mild” or “marked.” In grading the sections two factors 
were kept in mind. First, the degree of involvement of the indi- 
vidual arteries and, second, the proportion of the total number of 
arteries affected in the particular sections studied, these being 
regarded as representative of the whole organ. The vascular 
changes classified as “mild” arteriosclerosis consisted of fatty 
changes in the intima varying from inconspicuous lesions to definite 
microscopic atheroma, and of a distinct thickening of the intima 
produced by the formation of new connective tissue. As “marked” 
arteriosclerosis were classified changes of a more advanced degree, 
such as greater thickening of the intima, hyalinization, fragmenta- 
tion or reduplication of the internal elastica and involvement of the 
media. 

Table 1. — The Incidence of AnTERioscLEROSis from Gross Examination of 

Heart, Kidney and Brain. 




Normal 

Mild 

Marked 

Total 

Organ. 

Number of 

vessels 

sclerosis 

sclerosis 

sclerosis 

cases. 

(per cent). 

(per cent). 

(per cent). 

(per cent). 

Heart . 

. 405 

42.5 

23.4 

34.1 

57.5 

Kidney 

. 442 

44.2 

20.0 

36.0 

50.0 

Brain . 

. 90 

20.0 

17.8 

62.3 

80.1 

Table 2. — The Incidence of Arteriosclerosis from Microscopic Examination 



Normal 

Mild 

Marked 

Total 

Organ. 

Number of 

vessels 

sclerosis 

sclerosis 

sclerosis 

cases. 

(per cent). 

(per cent). 

(per cent). 

(per cent). 

Heart . 

. 346 

45.7 

26.5 

22.7 

49.2 

Lung . 

. 426 

66.1 

25.1 

8.5 

33.6 

Spleen 

. 426 

10.9 

24.4 

64.9 

89.3 

Kidney 

. 470 

26.5 

26.3 

47.1 

73.4 

Liver . 

. 448 

71.7 

18.9 

9.5 

28.4 

Pancreas . 

. 148 

42.0 

35.1 

22.3 

57.4 

Brain . 

89 

18.0 

19.2 

03.0 

82.2 

G. I. tract 

70 

57.9 

27.9 

14.3 

42.2 

Adrenal 

75 

.38.7 

29.4 

32.0 

01.4 

Diaphragm 

. 498 

94.5 

5.6 

0.0 

5.0 


Results. The cases have been grouped into two tables (results of 
gross and microscopic examination) without reference to age, sex or 
race. In Table 1, the results of gross examination of the arteries 
of the organs at the autopsy table, only four organs are represented 
as the data concerning the others were insufiicient. It indicates 
that the heart, kidney and brain were often implicated by an 
arteriosclerotic process of a degree sufficiently advanced to be recog- 
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niz?d grossly. In Table 2, the results of a microscopic examination 
of the arteries of the ^-arious organs, it is seen that the diaphragm, 
liver, lungs and gastro-intestinal tract had normal arteries in more 
than 50 per cent of the cases. Indeed, evidences of sclerosis were 
found in the diaphragmatic vessels in only 5.6 per cent of the 498 
cases examined, and even this small percentage displayed but a mild 
involvement. The spleen, brain, kidney and adrenals exhibited, in 
the order named, the greatest incidence and the most marked degree 
of sclerosis. 

A very interesting feature appears in Table 3, where the organs 
were arranged in the order of decreasing incidence of arteriosclerosis. 
It was found that those organs which were most often involved 
were also most markedly affected by an arteriosclerotic process. 
The arteries of the spleen, brain and kidney were sclerotic, for 
example, in 70 per cent or more of the cases and of these at least 
60 per cent were involved to a marked degree. In the diaphragm, 
liver, lungs and other organs which are infrequently implicated, 
one noticed a. high incidence of the milder forms of sclerosis and a 
low incidence of the more advanced forms. The diaphragm illus- 
trated this point very well : of a total percentage of arteriosclerosis 
of 5.6, no case showed marked invoh'ement. In the liver and lungs 
less than one-third of the sclerotic cases were involved to a marked 
degree; whereas 60 to 75 per cent of the same cases exhibited milder 
forms of the lesion. The heart, pancreas and adrenal showed an 
approximately equal incidence of mild and of marked arteriosclerosis. 
An important exception is the interesting fact that the brain, 
although it did not show the greatest total jiercentage of arterio- 
sclerotic cases, did present the highest incidence of marked involve- 
ment. 


Tabli: 3. — Organ Incidence of Marked versus Mild Arteriosclerosis. 


Per cent of 



Total per 

total sclerosis 

Per rent of 


cent of 

■with niarkod 

total with 

Organ. 

sclerosis. 

sclerosis. 

iriild sclerosis. 

Spleen 

. . . . S9.,3 

72.0 

27.4 

Brain 

S2 . 2 

70. S ■ 

2.3.2 

Kidney 

. . . . 73.4 

04.5 

35.5 

Adrenal 

. . . . 01.4 

51.3 

45.7 

Pancrc.as .... 

. . . . 57.4 

38. 9 

01.1 

Heart 

. . . . 52.!) 

45.0 

55.0 

G. I. tract .... 

42.2 

.33.3 

00.7 

Lunp 

. . . . 33.0 ’ 

25,0 

V b , 0 

Liver 

.... 28. 4 

.33.0 

00.4 

Diaphragm .... 

. . . . 5.0 

0.0 

100.0 


Among the 500 autopsies studied there were 303 males and 197 
females. The youngest case was a 6 months’ fetus, born prematurely, 
and the oldest was a man aged 92 years. In order to conden.se tlie 
datii. the eases were divided into three age groujis, 0 to 29 years. 
30 to 59 years and 60 to 92 yeans, which eorre.sjiond jijjjiroximately 
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to 3'^outh, middle and old age. Table 4 records tlie incidence of 
arteriosclerosis in both sexes for each of the age groups. It is diffi- 
cult to correlate the occurrence of sclerosis in males and females 
because of an insufficient number of cases in the same groups, but 
on the whole h was .approximately equal in the two sexes. The 
table indicates that the incidence and degree of arteriosclerosis 
increased Avith the age factor. It need occupy us onlj’’ long enough to 
draAV attention to three organs: the spleen, kidney and diaphragm. 
In the spleen and kidney the high incidence of arteriosclerosis 
became gradually more evident as the age factor advanced, until 
finally, in the group comprising those cases between 60 and 92 years, 
more than tivo-thirds of the cases shoAved marked sclerosis. In 
the diaphragm, hoAvever, the great majority of the arteries were 
free from sclerosis even in the advanced age group. 


Table 4. — Percentage Incidence of Organ Arteriolarsclekosis in Both 
Sexes in Youth, Middle and Old Age. 
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0 to 

29 years (77 cases). 





Norm III 

M 

86.3 

93.6 

34.4 

82.8 

91.4 

81.8 

100.0 

85.8 

50.0 

07.4 

vcsscIb 

F 

89.0 

89.4 

27.8 

85.0 

94.0 

86.6 

75.0 

83.4 

87.5 

100.0 

Mild 

M 

10.3 

6.4 

51.7 

17.2 

8.8 

18.2 

0.0 

14.3 

50.0 

2.6 

sclerosis 

F 

11.1 

8.6 

55.6 

10.0 

6.1 

13.4 

25.0 

0.0 

0.0 

0.0 

Marked 

M 

3.4 

0.0 

13.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

sclerosis 

F 

0.0 

2.9 

16.7 

5.0 

0.0 

0.0 

0.0 

16.8 

12.5 

0.0 





30 to 

59 years (.235 cases). 





Normal 

M 

54.4 

71.5 

9.0 

31.4 

71.9 

43.6 

29.1 

55.0 

50.0 

96.9 

vessels 

F 

32.8 

67.3 

8.0 

47.1 

65.4 

33.3 

18.7 

64.3 

38.5 

96.4 

Mild 

M 

31.4 

22.4 

28.6 

38.9 

19.2 

36.4 

25.8 

30.0 

26.9 

3.1 

sclerosis 

F 

47.2 

26.9 

27.3 

25.9 

19.4 

25.0 

37.4 

14.3 

30.8 

3.6 

Marked 

M 

18.2 

6.0 

62.5 

29.5 

8.9 

20.0 

45.2 

15.0 

23.1 

0.0 

sclerosis 

F 

20.0 

6.0 

65.0 

26.9 

15.3 

41.7 

43.8 

21.4 

30.8 

0.0 





60 to 

92 years 

(182 

cases) . 





Normal 

M 

16.0 

41.6 

5.4 

8.5 

62.6 

20.0 

0.0 

42.8 

5.6 

91.6 

vessels 

F 

13.2 

60.3 

1.5 

1.4 

66.6 

22.7 

7.7 

38.4 

44.5 

85.0 

Mild 

M 

25.2 

41.6 

9.8 

16.0 

24.0 

34.3 

9.1 

21.4 

38. 9 

8.3 

sclerosis 

F 

25.0 

22.2 

6.0 

21.9 

24.3 

45.4 

7.7 

30.8 

22.2 

15. 1 

Marked 

M 

58.8 

16.9 

84.9 

75.5 

13.6 

45.7 

91.0 

35.7 

55.6 

0.0 

sclerosis 

F 

61.8 

17.5 

92.4 

76.6 

9.1 

31.8 

84.5 

30.8 

33.3 

0.0 


Discussion. With the exception of the results presented in Table 1 
the study deals almost entirely with the arterioles and minute 
arteries of the organs. 

Perhaps the most striking feature of the investigation Avas the 
rarity of sclerosis of the diaphragmatic arteries. This organ, one 
of continuous activity, has a A'-ery rich blood supply, yet seldom 
AATre its arteries found to be sclerosed and then but mildly. The 
relative’ infrequency of sclerosis in the arteries of the muscles is 
substantiated by tlie results of all Avorkers Avith the exception of 
Kernohan and his collaborators, to AAdiich it is in marked contrast. 
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The spleen is of equal interest.- All investigators seem agreed 
that it is more frequentlj' the seat of arteriosclerosis than any other 
organ, with the possible exception of the kidney. jN'Iore remarkable 
still, the spleen is usually affected to an advanced degree, this 
organ should be so peculiarly singled out for a degeneration of its 
arterial walls remains a mystery. 

The investigations reported here and in the literature indicate 
that a truly generalized arteriosclerotic process of a degree suffi- 
ciently advanced to be of clinical importance occurs infrequently. 
It is true that marked sclerosis of the arteries of tlie spleen, kidney 
and brain is often found at autopsy and is in all probability a common 
occurrence during life; however, it is equally evident that other 
organs such as the lungs, liver, gastro-intestinal tract and particu- 
larly the voluntary muscles are seldom severely implicated. 

The practical significance of the results is clear: a diagnosis of 
generalized arteriosclerosis should be made with caution and only 
on the basis of adequate e\ndence. The clinical features in such 
cases should be carefully correlated with the histologic findings 
at autopsy, for it is only in such a manner that clarity on this subject 
will be reached. 

Summary. 1. An analysis of the incidence and severity of arterio- 
sclerosis in the organs from 500 unselected autopsies is presented. 

2. The order of frequency with which the arterioles and small 
arteries of the organs were affected was: spleen, brain; kidney, 
adrenal, pancreas, heart, gastro-intestinal tract, lungs, liver and 
diaphragm. This is in agreement with the observations of most 
investigators. 

3. The arteries of the organs which were most frequently involved 
were also most markedly affected; conversely those that were least 
often involved showed mild degrees of arteriosclerosis. 

4. The vessels of the diaphragm were infrequently implicated. 

0 . The incidence and degree of arteriosclerosis increased with the 

age factor. 

G. The reports from the literature and the results of this study 
indicate that a generalized arteriosclerotic process of a degree 
sufficiently advanced to be of clinical importance occurs infre- 
quently. 


The author wishes to thank Dr. Rnlduin Lucke for suKRCsting this study and for 
much kind advice and criticism durinp its prepress. lie is also indebted to Dr. R. I • 
Custer for placinc at his disjiosnl the postmortem reeords and the microsropic sections 
of the cases from the Philadelphia General Ffospital. 
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ALLERGY IN HYPERTENSION, 

By Milton B. Cqhen, M.D., 

DIRECTOn, ASTHMA AND HAY FEVER CLINIC, CLEVELAND, OHIO, 

M. H. Fineberg, M.D., 

CLINICIAN IN CHARGE, MT. SINAI h'oSPITAL, CLEVELAND, OHIO, 

AND 

J. A. Rudolph; M.D., 

ASSOCIATE, ASTHMA AND HAY FEVER CLINIC, CLEVELAND, OHIO. 

(From the Asthma and' Hay Fever Clinic of the Asthma, Hay Fever and .'Hlergy 
Foundation; and the Cardiac Clinic of Mt. Sinai Hospital.) 

In 1930 Walclbott' reported some cases of essential hypertension 
who were members of allergic families, in whom there were sensi- 
tivities to foods or other allergens. The blood pressure in these 
individuals was lowered when the allergens to which they were 
sensitive were avoided, and returned to a high level on contact 
with them. He concluded that “ some cases of unexplained hyper- 
tension may be caused by allergy.” '' 

This is a very attractive hypothesis because, if proved to lie 
true, it will offer an effective method of treating hypertension. 

Since one of us (M.H.F.) had available a large number of patients 
with hypertension who had been studied for a long period of time, 
and in whom the variations in pressure from month to month on 
various types of treatment were known, we decided to investigate 
this subject. It seemed to us desirable to begin with patients with 
hypertension who also had allergic manifestations, and to use cases 
without these symptoms only if favorable results were obtained. 

Among several hundred patients with hj^iertension in the clinic 
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of i\It. vSinai Ilosjiital only a few were found avIio had allergic symp- 
toms. Since hypertension has an incidence increasing with age 
and allergy one decreasing with age, this dearth of material present- 
ing both conditions is not surjjrising. 

The following 2 cases from the clinic and 1 from private practice 
were seleeted: 

Case Reports. C.A.SE 1. — C. M., a white woman, aged 50 years, first 
came to our attention, June S, 1929, complaining of substerna! pressure, 
breathlessness on slight exertion, palpitation and cough. The symptoms 
were of about 3 3 ’’ears’ duration, but had been growing progressive!}' worse. 
The past history was essentially negative. Physical examination showed 
an obese female moderately dyspneic and orthopneic. The lungs were 
emphysematous. The apex beat of the heart was palpable in the 5tli 
interspace at the anterior a.xillary line. There was a systolic murmur 
audible at the apex and the base. The second aortic sound was accentuated. 
The heart rate was 120 per minute, rh}'thmic and regular. The blood 
pressure was 226 systolic and 110 diastolic. The arteries showed moderate 
peripheral sclerosis. The edge of the liver was difficult to palpate, but 
there was tenderness below the right costal margin. There were varicose 
veins in both legs and slight pretibial edema. The blood Wassermann test 
was negative. The Roentgen ray showed moderate diffuse dilatation of tlie 
aorta, left ventricular h}pertrophy and pulmonary congestion. The eye 
grounds showed tortuous vessels and the picture of retinal arteriosclerosis. 
The electrocardiogram was negative except for an inverted T wave in 
Lead III. The urine showed a small amount of albumin and a moderate 
number of leukocytes. The blood count and the blood chemical studies 
showed normal findings. In August, 1930, the patient was referred to the 
allerg}' department because of recurrent attacks of liives. She was found 
to be sensitive to cottonseed and was desensitized during September and 
October, 1931, and cottonseed products were removed from her diet. She 
has had no further allergic skin manifestations. Although she stated that 
she feels better since being treated in the allergy department there has been 
no lowering of the blood pressure level. Her blood pressure, taken on 
August 16, 1932, was 220 systolic and 130 diastohe. 

Case 2. — A. R., a colored female, aged 54 years, was first seen on March 
30, 1928, complaining of pain in the eyeballs, occipital headaches, dizzy 
spells, palpitation on slight e.xertion, occasional slight swelling of the ankles 
and a general feeling of weakness. She had been told that she had had 
high blood pressure 6 years before, and had had a slight stroke 3 years before, 
which left her with a barely perceptible Aveakness of the left arm and leg. 
Tile past history was othenv'ise negative. Physical examination showed a 
well-developed and well-nourished colored female, not dyspneic nor orthop- 
neic. The lungs were negative. The apex beat of the heart was just 
beyond the left midclaA'icular line in the 5th mterspace. There was a 
faint systolic murmur at the apex and the second aortic sound was accentu- 
ated. ' The heart rate Avas 58 per minute, rhytlunic and regular. The blood 
pressure Avas 220 systolic and 120 diastolic, and there was slight peripheral 
sclerosis. The liver was not enlarged and there aa'us no edema. The ortho- 
diagram shoAved considerable enlargement of the heart to the left Avitli 
moderate dilatation and increased density of the aorta. The electrocardio- 
gram Avas normal except for left axis deviation. The blood Wassermann 
test Avas negative. The urine shoAA'ed a sjiecific gniA'ity A-arying betAveen 
1012 and 1023. albumin A'arA'ing from 0 to +, and microscopically a fcAV 
leukocA'tes. The patient AA-as folloAA-ed in our hAi)ertension clinic from April, 
1928, to Sejitcmber, 1929, Avhen sheAvas referred to the allerg}- department. 
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During this period she had had several transitory attacks of urticaria asso- 
ciated witli some edema of the angioneurotic type. In the allergj'' depart- 
ment she was found to be sensitive to meats (beef, pork and mutton) and 
molluscs (clam, oj^ster, crab, lobster, scallop, shrimp) and told to abstain 
from the above-mentioned products. She has had no further attacks of 
urticaria or angioneurotic edema, but her blood pressure has not fallen to 
anj’’ degree (Chart I). 



MONTHS 


Chart I. 

Case 3. — G. A., a white woman, aged 30 years, was referred to us on 
July S, 1930, because of attacks of asthma of 3 years’ duration. She was 
known to have had hypertension for several years. No organic changes 
had been demonstrated ; the urine and blood findings were normal. During 
a 14-month period of observation the blood pressure varied from 150 to 
180 sj'^stolic and from 95 to 110 diastolic. Study from the allergic stand- 
point revealed the causes for the asthma to be dog dander, house dust and 
orris root, and when these substances were avoided and appropriate hypo- 
sensitization was carried out the attacks ceased and did not recur during 
a period of observation of 11 months. There was no change in the h 3 "per- 
tension. 

Discussion. Before one can draw conclusions as to the effect of 
any type of therapy on hypertension it is' necessary to be familiar 
with the variations in the blood pressure level from time to time 
which occur spontaneously without treatment, and to compare the 
changes following treatment with those previously noted. 

A study of Chart I shows that patient No. 2 had variations in 
blood pressure from 230 to 160 systolic, and from 130 to 90 diastolic- 
before treatment, and that these swings in the blood pressure level 
were of frequent occurrence. Any changes produced by treatments 
would have to be persistent and Avould have to alter this blood 
pressure curve to a significant degree. This is not the case, since 
the variations in blood pressure after control of the allergic mani- 
festations were not appreciably different from those in the control 
study periods. That this blood pressure record is an average one 
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is shown by Chart II, taken from a previous study^ in which it was 
demonstrated that the sodium chlorid content of the diet did not 
affect the blood pressure level. Symptomatic improvement in 
hypertension follows many t^-pes of treatment, but the blood 
pressure changes are within control limits despite the symptomatic 
improvement. 



Summary and Conclusions. Three cases of hypertension without 
kidney failure, having allergic symptoms in addition to their hj^ier- 
tension, were studied by allergic metliods. 

The allergic symptoms were controlled in all of them. All 
]iaticnts felt better but the hj^pertension persisted. No relationship 
lietween the blood pressure level and the allergens could be demon- 
strated. Furthermore, hypertension and allergy are found infre- 
quently associated in the same patient. 
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UNUSUAL CHANGES IN THE ELECTROCARDIOGRAMS OF 
PATIENTS WITH RECENT CORONARY OCCLUSION.* 

By Anne Bohning, M.D., 

FUEDERICK K. BABSON fellow in CARDIOVASCUIjAR research, MICHAEL REESE 

HOSPITAL, 

AND 

Louis N. Katz, M.D., 

PPIYSIOI.OGIST AND DIRECTOR OP CARDIOVASCULAR RESEARCH, MICHAEL REESE HOS- 
PITAL; ASSISTANT PROFESSOR OF PHYSIOLOGY, UNIVERSITY OF CHICAGO, 

CHICAGO, ILL. 

(From the Cardiovascular Group and the Heart Station, Michael Reese Hospital.) 

Herrick,^ and Pardee^-® first demonstrated definite 

changes in the form of the electrocardiogram in recent coronary 
occlusions. Following their work many further case reports hat e 
appeared, so that certain features of the electrocardiographic pic- 
ture have now been fairly well established. The earliest change 
is a noticeable deviation of the S-T segment from the isoelectric 
level. Later the S-T segment becomes isoelectric, shows an upward 
convexity and is followed by a negative pointed T wave with rounded 
shoulders. In successive records the T wave tvaxes and wanes in 
amplitude until only an inverted 2' wave remains. This large, 
negative Twave is the coronary T wave of Pardee® and the “cove- 
plane T" of Rothschild, Mann and Oppenheimer." Parkinson and 
Bedford® have divided the electrocardiographic changes into two 
types, viz., the 2\ type with the S-T segment elevated and the T 
wave negative in Lead I, and the T 3 type in which these changes in 
the S-2' segment and T wave occur in Lead III. Howe\ er, the 
literature also contains many cases of recent coronary occlusions 
diagnosed clinically or proven postmortem, in which the electro- 
cardiographic findings do not fit into the characteristic pattern. 

It is now also well recognized that the rapidity and extent of the 
change in the electrocardiogram in successive records is more strik- 
ing in recent coronary occlusion than in probably any other type of 
lesion. It is therefore the common practice to take a series of curves 
in cases of suspected recent coronary occlusion. In reviewing many 
of the published series, transitions are seen which, if judged by a 
single curve, without the series, would not be considered typical. 
Some of these earlier changes are so significant that we believe they 
may often furnish a clue to the presence of a coronary occlusion 
before more typical electrocardiographic changes occur. In fact, 
they may be present in cases of coronary occlusion which never 
develop the characteristic electrocardiographic form. In this study 
we attempted to identify some of the changes in a series of electro- 

* Aided by the Emil and Fanny Wcdeles Fund for tlio Study of Diseases of the 
Heart and Circulation. 
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cardiograms which we believe to be significant of coronary involve- 
inent but which are not accepted generally as diagnostic, and to 
illustrate and compare some of the less commonly seen changes in 
the more typical forms. 

All of the patients here reported— except Case 11— had attacks 
clinically diagnosed as recent coronary occlusions and their histories 
are typical of the commonly accepted criteria for this diagnosis 
(see case reports). Case 11 is a “rheumatic heart” case presented 
to contrast the electrocardiographic appearance with that of Cases 
9 and 10. 

I II III 



Fig. 1. — (Case 1.) A, 1 d.ay after an attack; B, 8 cl.ays later after another severe 
attack on the same day. Patient died on December .31, 1931, and autopsj’ showed a 
thrombosis of the descending branch of the left coronary nrter>’. 


Atypical S-T Segment a7id T Wave Changes. Case 1 (Fig. 1) shows 
negative 3' wave in all 3 leads. Similar cases have been reported 
by Parkinson and Bedford,® Smith,'' Willius and Barnes,® and 
Willius.'® There is "low voltage” in this case, and a definite Q 
wave is present in Leads II and III to which Pardee," Parkinson 
and Bedford® and Wilson et aU- ascribe some significance. The 
electrocardiographic findings in this case are suspicious although 
not typical of recent coronary occlusion. This patient died on 
December 1, 1931, and at autopsy a recent thrombosis of tlie 
descending branch of the left coronary artery was found. 

Transient elevation of the T wave is shown in Cases 2 (Fig. 2), 3 
(Fig. 3), and 4 (Fig. 4). Such slight, rapid changes are, we believe, 
to be regarded as suspicious of a recent coronary occlusion. In 
none of these cases did the electrocardiograms obtained ever assume 
the form regarded as. characteristic, although the clinical picture 
in each case was that of coronary occlusion (see case reports). 

Case 2 (Fig. 2) died on February 23, 1932, and at autopsy ad- 
vanced coronary sclerosis and myocardial fibrosis were present. 
In view of the autopsy his attack ma.^• be regarded fis an angina 
pectoris, and this patient resembles the case reported by Katz and 
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Fig. 2. — (Case 2.) A, 2 days before attack of pain; B, 6 hours after the attack. 
Patient died on February 23, 1932. Autopsy showed coronary sclerosis and myo- 
cardial fibrosis, but no occlusion of coronary arteries. 


I 


II 


III 



Fig. 3.— (Case 3.) A, a few hours after the attack; B, 7 hours later on the same day. 
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Wallace.’^ The changes in the electrocardiogram 6 hours after the 
attack are unusual in that the elevation of the 8-T segment and the 
T wave (Fig. 2, Segment B) are just the reverse of the changes 
described by Feil and Siegel,*^ and Parkinson and Bedford'^ during 
attacks of angina pectoris. 
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Fui. 4.— (C.1SO 4.) .1, !i few liours after flie .attaek; G, imoiiwonm <]oveloj>ecl 
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Case 3 progressed until a definite inversion of the T wave appeared 
in Lead I arid the elevation of the T wave increased in Lead III 
(Fig. 3, Segment C). In the course of the next few days further 
slight changes in the form of the T waves occurred. 

Case 4 (Fig. 4) shows transient T wave changes which in Seg- 
ments B and C are accompanied by a definite elevation of the S-T 
segments. Auricular fibrillation was present at times (Fig. 4, 
Segments C, E, and H). Following the development of pneumonia 
on October L 1932, a negative S-2' segment appeared in all leads 
(Segment ~G) which decreased before death. The cause of this 
reversal may be due to a generalized ischemia of the heart following 
pneumonia. Such a generalized ischemia has been shown experi- 
mentally by Fell, Katz, Moore and Scott^® to lead to such depressed 
S-T levels in the dog. 

I II III 



Fig. 5. — (Case 5.) 5 days after attack. 

The most striking feature of Case 5 was the S-T elevation (Fig. 5). 
The first two curves were taken a few days after the attack and show 
a definite elevation of the S-T segment in Leads II and III. Four 
(lays later (Fig. 5, Segment C) the S-T levels in Leads II and III 
became somewhat lower and the T wave smaller in all leads. Un- 
fortunately, no further records Avere taken, so it is impossible to 
know whether or not the characteristic coronary type of curve 
developed subsequently. However, the S-T elevation and the slight 
T Avave changes, together AAnth the Q waA'^e in Leads II and III 
seem sufficient electrocardiographic evidence of a coronary occlusion 
in such a case. 

A depression of the S-T segment in all 3 leads is the striking 
feature in Case 6 (Fig, 6). The T waA’-e is upright in Lead I and 
it is difficult to identify the T Avave in Leads II and III. There is a 
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peculiar notching of the S-T segment and the difference in the dura- 
tion of the S-T segment in the separate leads is unusual. The notch 
on the S-T segment was located in the same spot of the cycle in the 
auricular extrasystoles (last beat L. II, Segment B, Fig. 6) as in the 
sinus beats, ruling out the possibiliti' that these notches were F 

I II III 



Fig. G. — (Case 6.) A, 4 d.ays after attack. 

I 11 in 



Fig. 7.— (Case 7.) -1, tlie clay of attack; Ji, several hours later on the same clay 


waves and the mechanism auricular flutter. This case is presented 
to show that sharph' dcprc-sscd S-T segments may be present wjtli- 
out the so-called high “take-off” and. while rare, are probalily just 
as diagnostic of recent coronary occlusion as a high elevation of tins 

interval. 
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The records of Cases 1, 2, 5 and 6 and some of the records of Cases 
ind 4 do not fit into the Ti or types of Parkinson and Bedford 
Lssification. 

I II III 




3 . S. — (Case 8.) A, 9 years before a severe attack; B, 2 years before attack. 
Patient has precordial pain; C, a few hours after attack. 

Rare Forms of the T-i Type. The Ts type is tyeli illustrated in 
Lses 7 and 8 (Figs. 7 and 8). The first record of Fig. 7 (Segment .4) 
LS taken very soon after the attack which occurred in the hospital, 
lere is a definite elevation of the S-T segment in Leads II and III 
th the typical “hump,” and a Q wave is also present in Lead III. 
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Another curve taken a few hours later (Fig. 7, Segment B) shows the 
typical cove-shaped inversion of the T wave in Leads II and III, 
and the S-T segment has returned to the isoelectric level. Very 
little further change occurred in the next 13 days. The first two 
curves illustrate the rapidity with which changes may take place. 

In Case 8 there is an even more striking illustration of the Ts type 
with a perfect e.xample of the monophasic stage (Fig. 8, Segment (J). 
The first tracing (Fig. S, Segment .4) was taken in 1923, shortly 
after the first symptoms of discomfort were observed, and showed 
nothing definitely abnormal. The second (Fig. S, Segment B) 
taken in 1930 showed a negative S-T segment in all leads and a small 
negative T wave in Lead III, which was suggestive of some myo- 
cardial involvement. A few hours after a severe attack on hlarch 
27, 1932, another tracing was taken (Fig. S, Segment C). This is a 
typical monophasic curve, with the entire A^entricular complex 
greatly depressed in Lead I except for an early spike {Q-R-S complex) 
and a late wave (F), and markedly elevated in Leads II and III 
with only an early spike (Q). On the following day (Fig. 8, Segment 
D) the S-T segment in Lead I became less depressed, the T wave 
remaining upright. The T waves in Leads II and III became defi- 
nitely negative and cove-shaped although the “hump” of the S-T 
segment remained. The S-T segments and T waves in subsequent 
records gradually changed in a typical manner, but the curves in the 
2 months following were still decidedly abnormal and the S-T seg- 
ments in Leads II and III had not reached the isoelectric level. 

Probably the majority of cases go through the monophasic transi- 
tory stage within a few hours or possibly even minutes after an 
attack, and since in many instances records are not obtained until 
a day or so after the attack the monophasic stage is comparatively 
rarely obtained. It is unusual for the transition to be as slow as in 
Case 8. Pardee,® Scott, Katz and Wallace,^® and Moore and Camp- 
bell*® have reported similar monophasic cur;’’es. 

Umisual Ti Type, with the Upright T Tl^ave Unmually Tall in 
Leads II and III. Cases 9 (Fig. 9) and 10 (Fig. 10) resemble the 
7’i type described by Parkinson and Bedford® in that the T wave 
is inverted and cove-shaped in Lead I and upright in Lead III. 
Plowever, the outstanding feature of these curves is the tall, upright, 
peaked T Avaves in Leads II and III (Fig. 9, Segments A, B and C, 
and Fig. 10, Segments B and E). These T Avaves in Leads II and 
III, if seen in a mirror in an inA'crted A’icAv— -in other AAords, in 
inverse image—exactly resemble the inverted cove-shaped T AvaA’c 
characteristic of coronary occlusion, h'ig. 11 shows the 3 leads of 
Case 9 printed in inverse fashion and e.\cept for the inverted “P” 
and “Q-R-S” AA-aA-es, this record looks like a classical Tj type of 
curA'e taken some time after a coronary attack (viz., the curves of 


Fig. 8) 


Case 10 (Fig. 10) sIioaa's the transition of the T Avave in Lead I from 
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an upright to an inverted one and in Leads II and III from a small 
to a tall, peaked 7' wave which later decreased in size (Fisr. 10 
Segment F) . 

So much attention has been paid to the large negative T wa\’e in 
coronary occlusion that sight has been lost of the fact that the 
inverse image of this in an upright large T wave is just as charac- 
teristic. In published series illustrating electrocardiographic 
changes in coronary cases this change in an upright T wave to a 
taller and more peaked one is often present, although seldom pointed 
out as being especially significant in itself. Levine’s series’'* shows 
several such curves, viz., Fig. 16, 19, 39 and 49; Parkinson and 
Bedford® (viz., Cases 7, S and 10) and Moore and Campbell'® also 
have published such records, and Wilson et al.^~ have described such 
cur\ms. But none of these authors has pointed out that the upright 
T ^vave is so similar in shape and contour to the inverse image of 
the characteristic in\^erted cove-shaped coronary T wa^'e. In view 
of these reported cases changes in an upright T wave, such as we 
have shown in Cases 9 and 10, are just as significant of a recent 

L ,, M HI 


, Eig. 11. — Segment A of Fig. 9, printed in inverse form. 

coronary occlusion as their inverse image, the inverted, cove-shaped 
T wave. Furthermore, the inverted, cove-shaped T wa\'e ma^• he 
absent or, if present, may be much smaller and less noticeable than 
the upright T wave here shown. 

Elevation of the T wave is known to occur in a number of condi- 
tions such as rheumatic heart disease, thyroid disease, pneumonia, 
and others, but the contour of the T wave and the S-T segment in 
such cases is difl’erent from the elevation here described. Fig. 12 
is an example of the elevated T wave not specific for recent coronary 
occlusion. The second curve (Fig. 12, Segment B) taken in 1931, 
about 1 year after the first tracing and at the time a murmur was 
first detected, .shows an elevation of the 7’ wave in all 3 leads. 
The T wave in Lead II is especially tall. The contour of the 7 wave 
is quite different from that seen in recent coronary occlusion in that 
it has no rounded shouldens, its two limbs are not symmetrical, 
the descent being much steeper than the ascent, and the transition 
of its descent with the horizontal is more abrupt than that of its 
rise. The .5-7’ segment also lacks the “hump." The contrast 
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between the upright T waves in non-specific and in coronary occlu- 
sion can best l)e seen by comparing this curve with Figs. 9 and 10. 

I II III 



Fig. 12. — (Case 11.) A case of rheumatic heart disease. 


Case Reports. Case 1.— S. N., male, aged 59 years, 2 years before entrance 
into the hospital had his first coronary attack; 18 months later he had 
another, after which he was in bed much of the time. The day before 
entering (November 19, 1931, on Dr. Sidney Strauss’ service) he had a 
tj'^pical severe attack which left him prostrated. Wliile in the hospital he 
grew steadily worse, having frequent attacks of pain and dyspnea. He died 
on December 31. At autopsy a thrombosis of the descending branch of the 
left coronary artery was found. 

Case 2.— S. G., male, aged 67 years, was sent into the hospital in January, 
1932, by Dr. B. Rappaport, with definite signs of hyperthyroidism; the 
basal metabolic rate was +42.7. While preparations were made for opera- 
tion he had a sudden attack which was diagnosed clinically as a coronary 
occlusion. He had typical pain, a fall in blood pressure, elevation of tem- 
perature, rapid pulse, etc. Later he developed a bronchopneumonia, and 
died 3 weeks later (February 23). At autopsy advanced coronary 
sclerosis and myocardial fibrosis were present. Many atheromatous plaques 
were found in the coronary arteries which narrowed the lumen but did not 
completely occlude any vessel. 

Case 3.— M. E., male, aged 63 years, had no symptoms until 10 days 
before his attack, when he became short of breath on slight exertion. _ He 
was sent into the hospital by Dr. J. Meyer on January 27, 1930, with a 
characteristic attack of coronary occlusion with pain, leukocytosis of 
18,400, and a drop in blood pressure. When he left the hospital he was 
entirely free of pain and discomfort. 

Case 4. — A. S., male, aged 47 years, entered the hospital on Dr. Schiller’s 
service, September, 1930, because of an infected hand, and had no history 
of previous angina pectoris. While in the hospital he was suddenly seized 
mth a very severe substernal pain wliich radiated toward the neck. Respi- 
ration became rapid and labored. His face was ashen; the lips had a cyanotic 
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tinge. His temperature was 101° F. aud the blood pressure dropped to 
70 mm. Hg s 3 'sto]ic and 50 mm. Hg diastolic. Tlie leukoc 3 d;e count was 
12,600. A diagnosis of a recent coronar 3 ' occlusion w^as made. The patient 
contmued to be ver 3 ' iU and auricular fibrillation developed. Roentgen 
ra 3 's showed a diffuse bronchopneumonia. The patient became -worse and 
died, but no autops 3 ’^ -ft'as obtained. 

Case 5. — M., female, aged, 63 3 '^ears, 2 months before coming to the 
hospital had attacks of substernal pain radiating to both arms. At the 
time she was sent in 63 ^ Dr. W. Buclibinder (June 27, 1930) she had chnical 
s 3 'mptoms of recent coronar}' occlusion such as pain, d 3 ’-spnea, c 3 'anosis 
and a leukocytosis of 15,000. Somewhat later a precordial friction rub was 
heard and she had a temperature of 103° F. She had severe attacks of 
paroxysmal d 3 'spnea and the blood pressure dropped considerabl 3 '. After 
a month in the hospital she was much improved and went home. 

Case 6 . — N. H., female, aged 63 3 ^ears, was sent to the hospital b 3 ' Dr. 
F. Beaumont on October 6 , 1930, in a stuporous condition. She had felt 
quite -n'ell until a few da 3 's before wdien she had a severe attack of pain in 
the epigastrium. This came on ver 3 ' suddenl 3 '^ and she was “doubled up" 
with the severit 3 '- of it. She had not urinated and had not had an 3 ’' bowel 
movements for 2 days before coming to the hospital. There was some 
pitting edema of the extremities. Her pulse rate was 120 and of poor 
qualit 3 % The blood pressure was 70 to SO mm. Hg S 3 'stolic. The leuko- 
C 3 'te count was elevated. The urine contained albumin and casts. The 
next da 3 ’- her condition was worse. She became more Q'anotic, respirations 
were labored and the lungs filled up with fluid. That evening she died 
quite suddenly. The heart rate a few minutes before death was 120. No 
autops 3 ’- was obtained. 

Case 7. — B. R., male, aged 72 3 'ears, entered the hospital April 13, 1932 
on Dr. I. Roll’s service, noth a hematuria. This was found at c 3 ’stoscopic 
examination to be due to a papilloma of the bladder. Some hours after 
this e.vamination the patient suddenly became A'er 3 ’ ill -with s 3 Tnptoins 
t 3 'pical of a coronar 3 '- accident. He had pain, vomiting, increased tempera- 
ture, a fall in-blood pressure, and a leukoci^’^sis of 16^,600. The pain was 
present for several da 3 ’’s, but he graduall 3 ’^ improved and in several weeks 
was discharged from the hospital. 

Case 8 . — F. N., male, aged 62 3 'ears, for about 10 3 'ears had complained 
of a feeling of pressure in the precordial area wliicli usualR' came on after 
meals. One week before entrance into the hospital he began to have extreme 
]iain which radiated to the left arm. On the da 3 ' of a severe attack (April 27 , 
1932), he was sent into the hospital 63 ' Dr. Sidne 3 ' Strauss -with clinical 
S 3 unptoms t 3 'pical of a coronar 3 ' accident. He gradualb' improved but 
had occasional attacks of taclo'cardia. When discharged a month after 
admission he was free from pain. 

Case 9. — L. F., male, aged 60 3 'cars, about 1 month before entering the 
hospital was suddenl 3 ’- seized with a severe pain in the epigptrium which 
almost immediately radiated into the precordial area. This was accom- 
panied b 3 ' a sense of constriction across the anterior thorax and a choking 
feeling in the throat. Follo^ving rest in bed and medication the patient 
felt entirehv well in a few da 3 ’-s and went back to work. Two weeks later 
he had another attack, and from that time until entrance into the hospital 
he Iiad repeated attacks of pain usually relieved by nitrite.?. He was sent 
into the hospital by Dr. W. Hamburger on October 1, 1931. He improved 
steadibv during his stay in the hospital and was discharged improved after 

a few weeks. , . 

Case 10.— .■\. G., m.ale, aged 75 3 -ears, 3 da 3 -s after the extraction of a 
tootii had a severe attack of epigastric pain radiating to the left arm aim 
slinuldor. The pain was very severe. He became acutely ill, had nanse.-i 
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and vomiting and received no relief from any medication. T-went 5 ’--four 
hours later he was sent into the hospital by Dr. Sidney Portis (October 30, 
1931). At this time his blood pressure was 110 mm. Hg sjf.stolic, and 70 
mm. Hg diastolic; his temperature was 102° F., and his leukocyte count 
was 14,450. He was kept in bed, and after a month was discharged. 

Case 11.— M. F., male, aged 12 years, was under observation in the 
Cliildren’s Cardiac Clinic, for 3 j’^ears before entrance to the hospital. He 
had definite rheumatic pain and heart disease was suspected, although it 
was a year after the pain started before a definite cardiac murmur to the 
left of the sternum was heard. The child gradually became worse following 
the appearance of this murmur, and the murmur grew rapidly louder and 
more definite. He was sent into the Sarah Morris hospital on January 11, 
1932, on Dr. J. Gerstley’s service, acutely ill. Positive blood cultures for 
Streptococcus viridans were obtained, and in a few days he died following 
emboli in the left popliteal and left axillary arteries. At autopsy there was 
found an acute ulcerative and vegetative endocarditis of the aorta and 
mitral valves superimposed upon a chronic rheumatic endocarditis. There 
was an insufficiency of the aortic valves and an acute mjmcarditis. 

Summary and Conclusions. Electrocardiograms are presented of 
10 cases having a clinical history typical of protracted or transient 
coronary occlusion of recent origin. 

The most significant findings in cases of recent coronary occlusion 
are changes in the form of the S-2' segment and the T wave: either 
an elevation, a depression, or an inversion. The most significant 
fact is that a definite change is present, whether it be in an upward 
or in a downward direction. Successive records usually show a rapid 
change in contour in the early stages of coronary occlusion. Not 
all curves in recent coronary cases can be fitted into the 2\ and 
types of Parkinson and Bedford. 

Attention is drawn to a large, upright, sharply peaked T wa\’e 
whose limbs and shoulders are symmetrical and haA^e their con- 
vexity pointing downward and toward each other, associated with 
an isoelectric or negative S-T interval having a “hump” pointing 
down. It is different from the non-specific, tall T wave. This large, 
upright T wave is most commonly found in Leads II and III of tlie 
7’i type and is as diagnostic a feature of the coronary occlusion 
type of curve as the inverted cove-shaped T wave of which it is 
the inverse image. We have designated this characteristic as the 
upright coronary T wave. 
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REGULATION OF DOSAGE BY THE OBSERVATION OF CrRCULATING 
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Recovery from lobar pneumonia due to pneumococci lias been 
shown to be associated with the appearance of humoral antibodies 
against the specific tj^ie of pneumococcus responsible for the infec- 
tion. Neufeld' suggested that the demonstration of luinioral anti- 
bodies might be used as an indication of the proper dosage of anti- 
pneumococcic immune serum in the treatment of pneumonia. Cole,- 
SutliftV and Sabin-*'* have reported the demonstration of tvpe 
specific agglutinins during the course of treatment with iininiiiie 
serum. We have attempted to determine the minimum dosage of 
antipneumococcic immune serum necessary to produce demon- 
strable agglutinins in the patient’s blood and to correlate this with 
the therapeutic result. The technique used is that described by 
Sailin'* and is simple enough to be carried out with a miniimim of 
apparatus and labor. Its use resulted in the administration of less 
.serum, thus sparing the jiatient some discomfort and CApen.se. It is 
recommended to physicians who desire to control antipneiimoeoceie 
serum administration carefnlh'. 

Materials and Methods. J’wenty-fonr patient.s M'cre .studied Ics.s tii.sn 
DO liours after the on-set of Ty])c I pnemnococcic lobar pneumonia. Twelve 




Fig. 1.— Positive agglutination of Type I pneumococci in patient's blood. (Oil 

immersion X 1800.) 



Fig. 2. — No agglutination of Type I pneumococci in patient’s blood. (Oil immersion 

X 1800.) 







SPECIFIC. SERUM TREATMENT OF TYPE I LOBAR PNEmiONIA 53 


were treated as follows: The serum used was jDoly^^alent concentrated 
antibody prepared by Felton’s method, specific for Types I and IT, and was 
supplied by the State Antitoxin and Vaccine Laborator 3 ^ Treatment was 
begun as soon as jiracticable after the determination of the type of the 
infecting organism. Blood was obtained for culture and agglutinin study 
before beginning treatment, at frequent intervals during therapy, and for 
some days following recovery. The serum was given in doses of 5, 10, or 15 
cc. containing 2500 mouse protective units per cc. Twenty-five cc. were 
given during the first 4 hours (except in Case 12) but subsequent doses were 
giiTii only when homologous type agglutinins were not demonstrable in the 
blood of the patient by the slide method. Agglutinin tests were made at 
2-hour intervals on the first day of treatment and at 4-hour intervals there- 
after as long as the patient showed signs of toxicity. Following sympto- 
matic recovery, studies were made at daily or longer intervals to demonstrate 
the duration of the persistence of agglutinins. Twelve other patients were 
treated with a standard, empirically derived dosage of 75 cc. or more of the 
same serum. 

_ The technique of determining the circulating antibodies in these observa- 
tions was similar to that described by Sabin.^ Two drops of blood, about 
the size of a drop from a 3 mm. platinum wire loop, obtained by puncture 
of the finger tip or ear lobe, were placed on a glass slide. By means of the 
platinum loop an equal amount of Type I pneumococcus antigen was 
quickb'^ mixed 'with 1 drop of blood, and a similar sized drop of Type II 
pneumococcus antigen was mixed with the other. These mixtures, kept 
separate, were spread thin and allowed to dry. This can readily be done 
at the bedside using an alcohol lamp to flame the wire. The smears were 
then stained with 0.1 per cent aqueous safranin to which a few drops of 
10 per cent acetic acid were added to hemolyze red blood corpuscles and 
examined under the oil-immersion lens. Agglutination, when present, 
was quite characteristic and easilj'’ recognized, the organisms being gathered 
in clusters of a definite pattern. Negative tests showed the organisms spread 
out uniformty over the slide (Figs. 1 and 2). 

The antigens were prepared from an 8-hour growth of a culture of maxi- 
mum mouse-virulence by washing twice in physiologic saline, and resus- 
pending the organisms in saline to which 0.5 per cent of formalin was added. 

Two cases (Cases 9 and 11) are described here to illustrate the 
course of treatment and the response to small doses of serum as 
administered on the basis of type-specific agglutinin determination. 
The charts show the relation of body temperature, blood culture, 
and circulating antibody to treatment. 

Type Cases. Case 9 (Fig. 3).— J. P., aged 35, white male, entered 
the hospital on April 6, 1932, 37 hours after a chill which marked the onset 
of his illness. He was in moderate distress, someAvhat dj^spneic, and cyan- 
otic. Physical and Roentgen ray signs revealed consolidation of the right 
lower lobe. Sputum examination revealed pneumococcus Type I. Blood 
culture was negative on the day of admission, but showed pneumococcus 
T 3 fpe I, just prior to treatment. Serum treatment was begun the following 
morning, 50 hours after the onset, the dosage being regulated by the pres- 
ence or absence of agglutinins in the patient’s blood as detected by the slide 
method. Agglutinins were found to be present after the second dose, a 
third dose being given at this time, making 25 cc. in all. Agglutinins were 
found to be present when sought at 2-hour intervals follondng treatment 
for 12 hours. There was a prompt drop in temperature with marked sub- 
jective improvement the followng morning. Blood culture was negative 
at that time. The agglutination test, after 24 hours left one in doubt as 
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to whether or not agglutinins were present, so a further dose of lO cc. of 
serum was administered. Agglutinins for pneumococcus T 3 ''pe I were 
found to l)e present thereafter for 5 days while the presence of agglutinins 
for pneumococcus TjT)e II was doubtful 48 hours after the last dose of 
serum and they were definitely absent after that. The temperature re- 
mained normal and the patient experienced a rapid and uneventful con- 
valescence. No agglutinins were demonstrable in his blood either by the 
microscopic slide method or the macroscopic tube method 12 days after 
the last dose of serum. 



Fig. ,S. — Case 9. Treatment begun on second daj' of disease; prompt recovery after 
S5 cc. of serum. PNI = Pneumococcus Type I. 


This case is ejuite typical of many serum-treated patients because 
immediately after the administration of serum there was a rapid 
drop in temperature, clearing of tlie blood-stream infection and 
marked general improvement, subjectively and objectivelj*. I'ive 
of the 12 cases showed this type of response after receiving total 
doses of from 15 cc. to 45 cc. of the concentrated antibody intra- 
venously. 

C.tSE 11 (Fig. 4).— R. R., aged 39, white, male musician, was admitted 
to the hospital on April 21, 1932. He had been well until 39 hours before 
admission when he was suddenly seized with a stabbing pain in the right 
lower chast which radiated to the upper abdomen. He felt ver>' ill and 
feverish. About 4 hours before admission there was a sudden severe e.xncer- 
bation of the pain in the upper abdomen; the pain continuing for 1 hour 
and gradually diminishing to the time of admission. 

Physical e.xaminntion rex-ealed a well-developed, slightly undernounshed 
white man, obviously very ill. TJie skin was hot and dry, the face and 
c.vtremities slightly cyanotic. Respirations were rapid, sliort and jerky, 
accompanied by pain. There was an occasional luacking cough mfli « 
moderate amount of tenacious, ycliom'sh sputum. The fhora.v revealen 
dullnc.'^s to pcrcu.«sion m’th relative diminution in the intensity of the nreatii 
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sounds over_ the right lower back and axilla. The abdomen was slightly 
distended with marked spasticity below and rigidity and exquisite tender- 
ness oyer the upper portion. 

In view of the rigidity and tenderness of the upper abdomen an explora- 
tory laparotomy was performed on the day of admission. Two loops of 
the jejunum were found to be of dark gray color with considerable disten- 
tion of the bloodvessels, and the tail of the pancreas was somewhat indur- 
ated. There were several small gray opaque areas at the base of the mesen- 
tery which were^ thought to be fat necrosis. The surgical diagnosis was 
acute pancreatitis. A cholecystostomy was established and drains were 
placed in the region of the pancreas. The patient withstood the operation 
very well. 



Fig. 4. — Case 11. Treatment begun on third day of disease; delayed response, 
subsequent abscess on buttock and empyema. Note repeated disappearance of 
agglutinins and their return after succeeding doses of serum. PNI = Pneumococcus 
Type I. 

The following day he was found to have consolidation of the lower lobe 
of the right lung. Pneumococcus Type I was recovered from the sputum 
and blood culture (8 colonies per cc.) taken before the operation. Serum 
treatment was instituted as soon as the type was determined, 63 hours 
after the onset of the illness. As will be seen from the chart, circulating 
agglutinins appeared and the blood culture was sterile after 25 cc. of serum 
had been administered. The agglutinins disappeared and the blood culture 
again became positive (6 colonies per cc.) 16 hours after the last dose of 
serum. Further treatment with 30 cc. of serum brought about the reap- 
pearance of agglutinins with sterilization of the blood stream. The agglu- 
tinins disappeared from time to time during the next 3 days, returning 
after the administration of 10 cc. doses of the antibody solution, finall}’’ 
persisting after the patient had received a total of 105 cc. 

The patient’s condition remained grave. He was prostrated and greatlj’’ 
distressed by persistent hiccough until the 9th day of his illness when he 
showed marked subjective improvement and signs of resolution were found 
over the affected lung. On the 13th day he was considered to be well, as 
regards the acute symptoms of pneumonia. Subsequent!}’' lie dei’eloped an 
abscess on the buttock and empyema of the right pleural ca\uty from both 
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of which pneumococcus Tj’pe I was obtained on culture. He recovered 
completely after appropriate surgical treatment. 

This case is presented to show the phenomenon of absorption 
of the homologous agglutinins contained in the therapeutic serum 
when administered in the doses used in Case 11. It is interesting 
to note that while the agglutinins for pneumococcus T^^^e I appeared 
and disappeared 5 times during the period of treatment agglutinins 
for pneumococcus Tj-pe II persisted except at the time the pneumo- 
cocci returned in the blood the day after treatment was begun. 
Serum was given to this patient onl.v when the slide agglutination 
test indicated the absence of agglutinins in his blood. By com- 
parison with Case 9 it is seen that the serum requirement of these 
2 patients varied within wide limits. 


Table 1. — P.v^E^•TS with Type I Lobar Pneumonia Treated with Specific 
Serum on Basis of Agglutinins in Blood. 
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Two fable.s are prcsenteil hen; to comi)are the re.sult.s obtained 
by n.<e of .small do.'^es of serum controlled by the agglutinin method 
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with the results obtained by using large doses of serum. Analysis 
of Table 1 reveals- that 7 of the patients treated on the basis of the 
presence or absence of agglutinins recovered without complications, 

5 promptly and 2 after a slightly delayed course. Two patients 
(Cases 1 and 10) died, 1 from a secondary sfreptococcus infection 
after apparent recovery from pneumonia (reported by Parsons and 
Myers^®). Beta hemolytic streptococci were found in the lungs of 
each of these patients at autopsy, but no pneumococci were demon- 
strable. No further deaths occurred in the series, making the rate 
16 per cent for this group of 12. Due to the small number of cases 
this has slight if any significance. Two patients (Cases 3 and 11) - 
dcA'^eloped empyema due to pneumococcus Type I and recovered 
after thoracotomy and tidal irrigation. One patient (Case 4) devel- 
oped a sterile abscess on the right arm at the site of a hypodermic 
injection which apparently 3 vas responsible for fever during his 
convalescence. 


Table 2. — Patients with Type I Lobar Pneumonia Treated with Empirical 
Dose of 75 cc. or More of Specific Serum. 


Case No. 

Age, years. 

Duration of disease to ad- 
mission, hrs. 

Duration of disease to on- 
set of treatment, hrs. 

Blood culture before 
treatment. 

Total dosage serum, cc. 

Duration from treatment 
to first sustained drop in 
temperature, hrs. 

Duration from treatment 
to complete symptom- 
atic improvement, hrs. 
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Table 2 shows that of the 12 patients treated with large einpirical 
doses (75 ce. or more according to clinical condition of patient) 6 
recovercfl promptly and 3 recovered without complications after 
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a delay of 2 or more days following serum administration. Two 
patients in this group had a drop in temperature before serum 
therapy was begun, suggesting spontaneous recovery. One had 
empyema due to pneumococcus Type I and recovered after thoracot- 
omy and drainage. i\one of these patients died. 

The duration of the disease to the first sustained drop in tem- 
perature was less than 23 hours in all but 3 patients (Table 1), with 
an average of 34 hours. In Table 2 the duration was less than 21 
hours in all but 2 patients, with an average of 18 hours. On com- 



Fig. 5. — Duration of the disease in agglutinin controlled and empirically treated 
cases. Each bar represents 1 patient who had an uncomplicated course ending in 
recovery. The distance of the bar from the base line represents the duration of the 
disease before entry, the light portion the duration from entry to serum administra- 
tion, the solid portion the duration to the first sustained decrease in temperature 
below 101° F., and the hatched portion the duration to the disappearance of all 
symptoms and fever. 


paring this with the results in a similar series of specifically treated 
patients in which 17 of 18 show'ed a symptomatic response within 
30 hours after treatment (Sutliff and Finland'Or it is seen that the 
therapeutic effect in the present series was probably satisfactory 
in both groups of patients. The average duration of the disease 
is much shorter for tlie patients in Group II, wlio received larger 
doses of serum than in Group I, but, in view of the ex])erience with 
this same method of treatment quoted above,’’ such an extraordi- 
narily rapid average response cannot bcc.xpectcd to occur when more 
cases are included. 
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Figure 5 represents in graphic form the duration of the disease to 
admission, to onset of treatment, to initial sustained drop in tem- 
])erature and to complete symptomatic recovery from the disease 
for the uncomplicated, recovered cases in the two groups of serum- 
treated patients. 

Comparison of the total dosage used to treat the cases recorded 
in Table 1 with the amount used to treat the cases recorded in 
Table 2 shows that there was a considerable saving in the amount 
of serum used. The average amount for those patients in whom the 
dosage was regulated by the presence of agglutinins was 45 cc. ; for 
those treated empirically the average amount was 79 cc. The 
amount of serum required to produce demonstrable circulating 
agglutinins in the 12 patients with lobar pneumonia due to pneumo- 
coccus Type I varied from 15 cc. to 105 cc. Most of these patients 
required from 25 cc. to 55 cc. to produce this eflfect. 

Discussion. That specific antibodies play an important role in 
recovery from infectious diseases has been conjectured since the 
earliest days of the bacteriologic era. The reader is referred to the 
paper by Bailey^ for a detailed analysis of the theory of agglutina- 
tion and the part it plays in recovery from disease. 

The appearance of circulating humoral antibodies in the blood 
of patients convalescent from lobar pneumonia was first demon- 
strated by Klemperer and Klemperer® who showed that the serum 
of such patients protected rabbits from otherwise fatal doses of 
pneumococci. Neufeld and Handel® pointed out that this protec- 
tion was specific for the type of pneumococcus causing the pneu- 
monia, that it appeared about the time of recovery and that specific 
agglutinins were present in the same blood samples. Dochez^® 
found antibodies protective for mice against the homologous serum. 
Clough" found phagocytosis to be enhanced by homologous con- 
valescent serum. 

Cole^® in presenting a series of studies on patients treated with 
antipneumococcic immune serum noted the occurrence of similar 
antibodies in the patients’ blood after the injection of serum. Lord 
and Nesche^® followed the mouse protective antibodies and agglu- 
tinins in a series of serum treated and a series of non-specifically 
treated patients. They found agglutinins to appear in 7 treated 
patients before demonstrable protective antibodies appeared and 
from this they concluded that the appearance of agglutinins would 
be a dangerous criterion on which to base the administration of 
serum. Finland and SutlifiV'^ on the other hand, have stated that 
protective antibodies are generally more readily detected than agglu- 
tinins and that in cases of Type I and II peunmococcic pneumonia 
agglutinins are not demonstrable in the absence of protective anti- 
body. Sia, Robertson and Woo*® found the power of whole fresh 
blood to kill virulent pneumococci, which is acquired during tlie 
course of lobar pneumonia, to be present in all cases where agglu- 
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tinins arc demonstrable. Feltoid® in discussing the various anti- 
bodies in antipneuinococeic immune serum states that . 
attempts to sejiarate tlie water insolulile proteins into fractions 

. . . have failed to disclose . . . fractions in which 

any^ . . . antibodies are separated. Thus one fraction con- 

taining the protective substance can be shown to contain the other 
immune reactions.^’ 

On tlie basis of the foregoing facts we are led to the assumption 
that where agglutinins are demonstrable protective antibody is 
present and that its persistence in the circulating blood indicates 
an excess, no matter how small, of the antibody needed to terminate 
the infection. The phenomenon of the absorption of antibody, 
first noted by Cole,- is evidence of the cpiantitative utilization of 
immune bodies by the infected individual. This phenomenon is 
admirably illustrated in Case 11, in which it is seen that the homo- 
logous agglutinins repeatedly disappeared some hours after the 
serum was administered as though neutralized. The Type II 
agglutinins, heterologous to the infecting organism, which were 
present in the therapeutic serum were found to persist. It is appar- 
ent that homologous agglutinins were present in the patient’s 
blood only after he had received an excess of scrum. ‘A similar 
observation, less pronounced, is made in Case 9. 

Tlie slide agglutination method seems to be a practicable and 
effective method for determining the amount of serum to be admin- 
istered, an amount which varies between wide limits. Hitherto it 
has been customary to determine the dosage of antipneumococcic 
serum by “the condition of the patient,” a vague reliance on clinical 
judgment. Under such a therapeutic scheme there is grave danger 
that a patient may receive too little serum as the result of a tempor- 
ary amelioration of symptoms. It is well known that following the 
administration of immune serum there may be misleading signs of 
recovery with subsequent relapse unless the therapy is continued. 
An empirical dose large enough to cover all cases effectively would 
entail for the majority of patients a great waste of an expensive 
pharmaceutical product. Serum siclcncss, which is more common 
among patients receiving large than small doses of antibody, may 
be avoided in a certain number of cases when doses no larger than 
necessary are given. 

These observations, it is emphasized, were made on patients 
treated early in the course of the disease. It is not known whether 
these results would obtain in patients in whom the di.-ease had 
existed for a longer period. ^ 

Summary and Ck)nclusions. The effectiveness of two inetiiods of 
dosage of specific serum in the therapy of pneumococcic Tyi)e I 
lobar pneumonia is compared in two groups of 12 ca.se.s eacli. treated 
before the nth day of their disease. In the first grouj) amounts of 
serum were given' (Jo to 105 cc., average 45 ec.), jmst sufficient to 
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maintain agglutinins in the circulating blood, as determined by a 
rapid bedside method. In the second group a larger, empirically 
selected dose (75 cc. or more, average 79 cc.) was given to each 
patient. 

In both groups the response to the therapj’' was satisfactory as 
shown by the short duration of the disease after therapy, and by 
the death rate. On the average, the course of the disease in the 
12 empirically treated patients was much shorter than the average 
course of a larger series of eases treated in the same manner, but 
this unusual result in a small series of cases does not necessarily 
indicate the superiority of this method of therapy. 

Evidence is given to indicate that the persistence of agglutinins 
for the homologous organism is an index that a sufficient amount 
of antipneumococcic serum has been administered to produce a 
satisfactory therapeutic result. 

Tlic authors are indebted to Dr. Claude E. Welch for assistance. 
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SEASONAL INFLUENZA. 

By Nelson J. Burden, M.D., 

PHYSICIAN, STUDENT HEAUTII SERVICE, UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA. 


Until the agent immediately responsible for influenza is dis- 
covered, no specific diagnostic procedure for identification of the 
disease is likely to become available. Its recognition on purely 
clinical grounds, however, is easy enough in the midst of epidemics 
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such as occurred in 1830, 1836, 1847, 1889 and 1918. Aether or 
not the sporadic cases commonly encountered at other times and 
called by some name as La Grippe, grip, or pseudo-influenza are 
really due to the same etiologic factor cannot be determined with 
certainty at this time. In both, the Pfeiffer bacillus is frequently 
found, but today few believe it to be the exciting cause. To say 
that both are due to a filtrable virus means nothing so long as the 
specific virus is undetermined. The decision for the present must 
rest on clinical grounds. 

From a description of the disease as it occurred in the epidemics 
we may conclude that influenza is an acute febrile illness of unknown 
etiology, sudden in onset, and generally attended by headache, back- 
ache and pains in the extremities; catarrhal symptoms are frequent; 
the duration usually short, although frequently followed by pros- 
tration, and there is a notable tendency to pneumonia. In addition 
to this more or less general description of the disease, there are other 
characteristics brought out in a study of the individual case. The 
period of incubation is usually between 24 and 48 hours; the onset 
is not only sudden, as a rule, but the patient is frequently able to 
recite the exact moment when he was taken ill (Stengefl)- A slow 
or disproportionate pulse is frequent and cyanosis often a character- 
istic. A low diastolic pressure is reported by one observer (Rics- 
man^. One feature of influenza which is usually present and upon 
which great stress is laid in diagnosis, is the leukopenia that occurs 
in the disease. Bronchopneumonia is the most frequent serious 
complication and is usually spoken of as influenzal pneumonia 
because of the atj'pical signs of the disease and protracted course 
with persistent cough often simulating tuberculosis (Landis^. Other 
frequent complications are sinusitis, otitis media and various psy- 
choses. The tonsils are said to be an important focus of infection 
in influenza (Davis'). Immunity, if it exists at all, is probably of 
very short duration. Any natimal immunity that maj' have been 
present is easily lost if the individual’s resistance is lowered.’ 
Acquired immunity is disproven by the patients who had several 
attacks of the disease in the 1918 epidemic.'' 

The epidemiologic characteristics of influenza are important, 
because on these the diagnosis is chiefly based.’ First, the great 
explosiveness of the disease, rapid increase in the number of casc.^; 
in a community reaching a peak in 2 to 3 weeks and gradually 
fading in about the same length of time. Ne.xt, the high dispersive- 
ness or rapidity with which tlie disease spreads from place to place. 
Other characteristics are: the high morbidity with low case fatality; 
independence of weather and season; the increase<] death rate among 
young adults, a robustness of temperament being_ alino.st a jnc'- 
disposing factor; and lastly the recurrence of epidemics of the 
disease. 

BeUveen these pandemics of influenza there occur every year 
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during the winter months localized outbreaks of an acute febrile 
disease varying in intensity from year to year and ha\nng many of 
the characteristics of epidemic influenza. Many observers have 
noticed the similarity of this seasonal disease and epidemic influ- 
enza, but concluded that they were not the same.^-^ Parsons, « in 
1891, expressed the view of the dissimilarity of the two diseases 
and based his belief largely on the mortality in the several age 
p'oups: the high mortality of influenza in young adults was apparent 
in epidemics of the disease. The pandemic form of influenza is 
said to differ in the greater explosiveness and more rapid spread of 
the disease; catarrhal symptoms are less frequent; mental depres- 
sion more marked ; pneumonia more frequent and of a different type ; 
greater and more prolonged prostration following the acute attack; 
leukopenia more common, and the incidence and mortality of the 
disease higher, especially in young adults. 

Our knowledge of the life history of influenza between pandemics 
is very meager and so long as we are ignorant of the causative 
organism it will be difflcult to recognize sporadic cases. It may be 
that there are different strains of the influenza organism and that 
this organism is with us always^® and is capable of a change of viru- 
lence which may account for the pandemics of the disease from 
time to time.® The endemic cases of influenza which are caused bv 

i' 

the less virulent organism occur during the winter months when our 
resistance is lowest and epidemiologic factors most favorable. When 
these seasonal outbreaks are investigated, many of the character- 
istics of so-called true influenza become more apparent. Miller® 
reported a group of cases which occurred at the University of 
Oregon in November and December of 1928. There were 319 cases, 
250 of which were hospitalized. In this group there were 9 com- 
plications; 4 of which were pneumonia, 3 of these being the so-called 
typical influenzal bronchopneumonia; 3 cases of otitis media; 1 of 
follicular tonsillitis; and 1 antrum infection. There was 1 death. 
The disease as reported resembled very much the influenza as seen 
in pandemics, the chief difference being in the severity of the 
infeetion. 

To illustrate what was perhaps a tjq)ical outbreak of seasonal 
influenza, a group of 140 unselected cases was collected from the 
records of the Student Health Service of the University of Penn.syl- 
vania for the school year 1931, 1932. A similar outbreak occurred 
in 1930, 1931, and a more severe one in 1929, 1930. All of the cases 
referred to in the report were in students between the ages of 17 
and 27 years, and all were confined to the infirmary of the Student 
Health Service. The cases, 124 in males and 16 in females, occurred 
among the 5800 students eligible for treatment in the Health 
Service. The first case was admitted December 8, 1931, and the 
last one was discharged June 22, 1932. The onset was usually 
sudden, frequently characterized by coryza or other catarrhal 
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inflammation of the upper respiratory tract; within 12 to 24 hours 
pains in the extremities developed, and in many cases pains in the 
eyeballs; the temperature during the first day rose gradually to 
its peak, which averaged 100.9° F. in the 128 uncomplicated cases. 
In only 49 of these uncomplicated cases did the temperature ever 
exceed 101° F. and in 8 instances it reached 103° F. The duration 
of the fever in the imcomplicated eases averaged 2.9 days and usu- 
ally terminated by lysis. During the illness the patient as a rule 
did not appear very sick, his complaints were few, and frequently 
his symptoms did not warrant his temperature. It was often diffi- 
cult to convince the student that he should be confined to bed. In 
other words, the disease lacked the great prostration shovm in the 
epidemics. Cyanosis^ and the peculiar flushed appearance of the 
countenance sometimes associated vdth the disease did not occur. 
The patients were not mentally depressed. No noticeable effect 
on the cardiovascular system was observed. In the average case 
the pulse rate was proportionate with the fever. The average 
pulse pressure was 42.6, with a normal blood pressure for this age 
group being about 120 systolic and 80 diastolic. Of the 42 cases 
that showed positive urinary findings, only albuminuria, usually a 
trace, and occasionally a trace of sugar, were noted. This would 
be expected in any group of acute infectious fevers. No case of 
neplmitis developed. 

The most important confirmatory evidence of the diagnosis of 
influenza was in the white blood cell count. In 70 per cent of the 
uncomplicated cases the white cell count was less than 7000 and in 
12 of the 15 cases in which the count was 10,000 or more some com- 
plication, as bronchopneumonia, could be demonstrated. The aver- 
age white cell count in uncomplicated cases was 5400. The con- 
nection between the white blood count and the course of the disease 
was studied. No appreciable relationship existed between the white 
cell count and the degree of fcAmr. The average maximum tempera- 
ture for uncomplicated cases in which the count was 7000 or over, 
was 101.3° F., as compared ivith an average temperature of 100.9°F. 
for all uncomplicated cases. The duration of fever Avas little 
affected by differences in cell count. The aA^erage duration of fcA'cr 
for cases AAuth cell count less than 7000 AA’as 2.8 days, as compared 
Avith 3.2 days in cases Avith a cell count of 7000 or oA'cr. Another 
similarity between this group of eases and the influenza as seen in 
the epidemics Avas shown in the complications that developed. Tlic 
most frequent serious complication of epidemic influenza is broncho- 
pneumonia. In this group there Avere 12 AA-itli complications; G witli 
bronchopneumonia; 3 AA'ith otitis media; 2 A\'ith follicular tonsilliti.-, 
and 1 Avith maxillary sinusitis. Tlie broncliopncumonia presented 
indefinite signs and* in 2 cases the persistent chest findings and 
cough made it difficult to rule out tuberculosis. 

Tiic contagiousness of the disease Avas considered. In one dormi- 
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tory in which there were 43 students only 6 developed the disease. 
Most of these students had separate rooms and, when the patient 
had been living with another student, his roommate showed no 
special tendency to develop the disease. In another dormitory 
accommodating 37 students 5 cases occurred. In still another, 5 out 
of 29. All of the 16 girls who contracted the disease lived in one 
dormitory, in which there were 150. The presence of tonsils was 
investigated as a possible predisposing cause. In 70 per cent of the 
cases in this group the tonsils had been removed. The question of 
immunity conferred by previous attacks of influenza was considered 
and an attempt made to determine this from the history. In the 
63 cases in which a deflnite history could be obtained, 46 had never 
had influenza before, IS had, 2 of these having had the disease twice 
before. 

Conclusions. In the absence of some positive eriterion for the 
diagnosis of influenza the characteristic acute febrile illnesses oceur- 
ring every winter should be regarded as influenza. 

The chief points of similarity are: the “explosiveness” and “di.s- 
persiveness” of the two diseases; the high incidence in young adults; 
the sudden onset and short duration; general symptoms; leukopenia; 
and the frequent complication of an atypical bronchopneumonia. 

The seasonal influenza, as it may be termed, is probably due to a 
milder strain of the influenza organism, which accounts for the 
comparative mildness of the disease. The virulence of the organism 
causing seasonal influenza may increase, and under favorable cir- 
cumstances give rise to pandemics of influenza. 
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Although great advances have been made in our knowiedge of 
the^ pathology and pathologic physiology of the adrenal glands, 
their possible function and relation to tlie other organs of the body, 
are still largely matters of conjecture. Perhaps the recent isolation 
of active cortical extracts will solve the riddle and with it a host of 
correlated questions, such as their relationship to Addison’s disease, 
to appetite, to malnutrition and to vitamin B. Clinical cases in 
which the lesion is apparently primary in the snprarenals, can often 
shed some light on these problems. We believe that the following 
case, with its unique clinical sjTidrome and its unusual etiology, 
serves such a role. 

Case Report. E. S., male, Hungarian, aged 50 years, was admitted to 
the medical service of this hospital November 30, 1931. Because of lan- 
guage difficulties and the lack of cooperation on the part of the patient, the 
history was unsatisfactory. Upon inquiry, he admitted that lie had not 
eaten anj’ food for a week and tliat his diet had been inadequate for several 
months previously. Nothing could be elicited about his past history, 
e.vcept that he liad been in Bclleme Hospital on several occasions for acute 
alcoholism. 

Physical Examinalion. Temperature, 96° F.; pulse, 70; respirations, 20; 
blood pressure, 14S systolic and SO diastolic. 

He was greatly undernourished and looked acutely ill. His face had a, 
graY’ish pallor and an anxious expression. A marked anasarca of the entire 
torso and all four extremities was present, most pronounced in both lateral 
thoracic regions. The face and neck were not involved. The mucous 
membranes were pale. A cataract was iiresent in the right eye, the left 
was normal. There was impaired resonance over the left apex of the lung 
and absolute flatness below the third rib anteriorly and the spine of the 
scapula iiosteriorly. Over the apex, tubular breath sounds and a few 
moist n'lles were audible. Breath and voice sounds and fremitus were 
absent over the area of flatness. The right lung was hjqierresonant. The 
apex beat of the heart was neither visible nor jialjiable. The borders could 
not be determinecl. The sounds were of poor ciuality but no murmurs were 
audible. The pul.se.s were equal, regular and the radial wails wore somewhat 
thickened. The abdomen wa.s negative. The jirostatc felt moderately 
enlarged, smooth and Ann. The rcfle.xes were nonnal. 

Lahnrntory Ilcporh. Red blood c-ells, 4,150,000 pere.mm.; hemoglobin, 
SI per cent (Sahli); white blood cells, 11,300 per c.mm.; neutroiihils. SO; 
lymjihocytes. 12; mononuclears, 2 per cent. Urine: Cloudy amlier; 

* Rrad at .Section of .Medicine of the -New York .Vcadcniy of .Medicine, .lanii- 
ar,v 17, IDo.’i. 
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specific gravity, 1.022; reaction, acid; sugar, negative; albumin, negative; 
an occasional hj^alin and granular cast, a few leukocytes and no red blood 
cells. The blood Wassermann reaction was negative. The cerebrospinal 
fluid was normal. It contained no cells and no globulin. Wassennann and 
colloidal mastic tests were negative. Chemical examination of the blood 
plasma showed non-protein nitrogen, 37 mg. per cent; sugar, 123 mg. per 
cent. 

An electrocardiogram showed slurring of the Q-R-S complexes and flatten- 
ing of the T wave in Leads I and III. 

Roentgen rays of the chest revealed obliteration of the left pulmonic 
field from apex to base and a large, dense, sharpl}’^ circumscribed shadow 
near the hilus of the right lung. 

Course. He was put on a high caloric, vitamin B-rich, salt-poor diet. 
Fluids were limited to 1000 cc. and he received one injection of salyrgan. 
Two days after admission, 2030 cc. of straw-colored fluid with the charac- 
teristics of a transudate were aspirated from the left chest. Tumor cells 
or tubercle bacilli could not be demonstrated. A roentgenogram taken 
after the aspiration showed a persistence of the mass in the right chest and 
bronchoscopy was then performed with entirely normal findings. Roentgen 
ra 3 ’-s of the long bones, skull and gastro-intestinal tract were negative. 

The patient ate voraciously and a remarkable improvement in his general 
condition was soon noticeable. He became mentall}’' alert, jovial and active. 
The edema began to perceptiblj’' diminish on the fourth day after admission 
and had entirely disappeared by December 14. The mass near the hilus 
of the right lung also vanished and Roentgen raj' (December 17) revealed 
nothing but some interlobar pleural thickening in this region. Repeated 
urinalyses were normal. His blood pressure rose to 178 systolic and 100 
diastolic. His blood count at this period was red blood cells, 3,750,000; 
hemoglobin, 68 per cent; white blood cells, 8100; neutrophils, 78; Lympho- 
cytes, 18; mononuclears, 3 per cent. 

The improvement, however, lasted for but 10 days. Quite suddenly 
his voracious appetite was superseded bj' profound anorexia and rapid and 
• astounding emaciation. The progressive deterioration was accompanied • 
bj' marked asthenia, melancholia and desire for death. He became \'er}' 
tremulous and involuntary athetoid movements in the fingers were noted. 
The superficial and deep reflexes disappeared entirelj' with the exception 
of the left plantar reflex. Joint sensation was universal!}' impaired and 
there was loss of perception of touch and pain in the extremities. For a 
short time, a slight left facial weakness was present. A few daj's after these 
observations, he began to complain of severe burning pains in all the extrem- 
ities, and their muscles and nerves were extremely tender. 

Bj' the earlj' part of Januarj', in spite of forced feedings and glucose and 
calcium gluconate intravenouslj', the appearance of the patient was trulj' 
cadaveric. He was semi-stuporous, irrational when aroused and incontinent 
of both urine and feces. The athetoid moA'ements persisted. T/ie 'punniculus 
adiposus had tmiversally and completely disappeared. The ej'eballs and 
cheeks were sunken, the bony borders of the chest and abdomen and the 
muscles of the extremities (especially the abductors' of the thighs and the 
flexors of the forearm) were prominent and the abdomen was markedly 
scaphoid. In spite of the extraordinarj' wasting, the skin retained its 
elasticity and accommodated itself to the loss of the subcutaneous fat. 

It was smooth, soft, and exhibited a prolonged Sergeant’s line. There was 
no pigmentation. Although ever}' conceivable precaution was taken, bed- 
sores could not be prevented. No matter in what position the patient was 
placed, the skin over a bony prominence became gangrenous. His blood 
pressure was 154 systolic and 88 diastolic. Chemical e-xamination of the 
blood plasma revealed the non-protein nitrogen to have risen to G1 mg. jier 
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cent. The blood was dark red and viscid. Tlie similaritj' between the 
patient s clinical picture and the state of chronic adrenal insufficiency in 
tlie e.xperimental anunal was noted. 

On January IS, he had a chill and his temperature rose to 105° F. Signs 
of a bronchopneumonia appeared. He became comatose, his face assiuned 
a grajdsh, pinched, mask-like expression and he slowly sank until his death 
on Januar^"^ 23. His temperature was subnormal terminallj'. 

Autopsy. The body is markedl 3 ' emaciated, weighing 70 pounds. There 
is a large decubitus ulcer over the sacrum measuring 6 cm. in diameter and 
smaller ones over the dorsal surfaces of the elbows and both ilia. Ttie stih- 
cutaneousfal is completely absent. 

Both pleural cavities are free of fluid. A few, easily separated, fibrous 
adhesions bind the left upper lobe to the thoracic wall, interlobar adhesions 
are present between the right upper and middle lobes. The right lung 
weighs 315 gm. and the left 290 gm. The surfaces of both lungs are bluish 
in color, mottled with black. On section, thej’’ are red, smooth and moist. 
A few dark red, raised, granular, airless patches are present in both lower 
lobes. 


The pericardial cavity is nomial and contains about 10 cc. of clear, .vellow 
fluid. The heart is markedl}'- atrophic, weighing 160 gm., is bromi in color 
and the epicardial fat is entirelj’^ absent. The coronarj' vessels are tortuous 
and surrounded b}’’ gelatinous tissue. The right ventricle and auricle are 
slightlj’- dilated. The aortic, mitral, tricuspid and pulmonary leaflets are 
normal. The aorta e.\’hibits a few atheromatous and calcified plaques in 
its ascending and thoracic portions. The coronary arteries are patent 
throughout. ‘ 

There are moderate^ dense adhesions between the diaphragm and the 
anterior surfaces of both lobes of the liver and between tlie gall bladder 
and transverse colon. There is complete absence of intra-abdominal fat- 
omental, 7nesenteric atid perirenal. 

■The liver is small, dark brovm in color and cuts with slightly increased 
resistance. It weighs 850 gm. The central veins are engorged and the 
parenchjma has a j'ellowish-brown, liomogeneous appearance. 

TJie spleen is small, soft, covered bj' dense adhesions, and weighs 70 gm. 
The capsule is thickened. On section, the pulp is semi-diffluent and light 
red in color. The fibrous stroma is increased. 

The stomach is small, contains some bile stained mucus and tlie mucosa 
c.vlubits irregular areas of congestion and hemorrhage. 

The intestines show no gross abnormalities. 

The pancreas is small and atrophic. The splenic artery is tortuous and 
'sclerotic. . 

Both kidneys are small, each weighing 95 gm. The capsules stnp witli 
moderate ease leaving a verj’’ finel}^ granular surface. On .section, (lie cortex 
is slightlj' narrowed, and the markings^ are rather indistinct. J lie I)lo(id- 
vessels are prominent. There is no pelvic fat. 

The adrenals appear enlarged in proportion to the marked atrophy of Uic 
other organs. The right adrenal weighs 9.2 gm. and the left 8.7 gm. Ao 
abnormalities are visible on the surface, and the suprarenal vessels arc 
grossly normal. On section, the right adrenal exlubjte a gray, gruinon- 
mass about 1 cm. in diameter which occupic.s the region of the niedulla and 
tlie iimer laver of the corte.x. Tiie norma! lipoid of the rcmainmg portion 
of the cortex is replaced by grayish, homogeneous tissue. 1 he left ad 
similar in appearance to the right, e.xcept that the cheesy area is rm tdi 
.smaller than that in the right adrenal and portions of the moilulla arc di - 

^Ij'ie urimini bladder is small and contracted. The prostate is small, soft 
■and grossly negative. The testicles arc atrophic. 



Fig. 1,— Section of right adrenal cortex, showing A, capsule; B, islands of regen- 
erating cells in the zona glomerulosa, and C, collections of degenerating cells in the 
zona fasciculata separated by apparently thickened reticulum and giving this portion 
of the cortex a gland-like appearance. X 80. 



Fig. 2. — High magnification of zona fasciculata, showing A, enlarged weblike 
colls in which the nuclei are still well-preserved, and B, cells in which the degeneration 
is more advanced with fading out and disappearance of nuclei. X 400. 







Fig. 3. — Section throuch central portion of riKht adrenal, showinK /I, deposits 
of extracelliil.ar hemo-sidcrin pigment in zona reticulata and medulla; li, degenerating 
and necrotic cells of zona fasciculata, and C, absence of mcduilarj’ tissue with only the 
reticulum still visible. X SO. 
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, The thyroid is small and somewhat firmer than normal. No thymic 
vestiges are found. 

There is some increase in the subarachnoid and intraventricular fluid. 
The meninges are congested. The vessels of the circle of Willis show no 
sclerosis. The brain and spinal cord are grosslj'- negative. The pituitary 
gland shows no gross abnormalities. 

Microscopic examination confirms the marked atrophy of all the internal 
organs and the presence of a bronchopneumonia and an arteriosclerotic 
nephritis. Serial sections of the adrenals, however, reveal an advanced 
degenerative process (Fig. 1). The capsules are somewhat thickened. 
The architecture of the zona glomerulosa is irregularly distorted bj'’ what 
are apparently regenerating cells. The lipoid is present as finely granular 
particles in the degenerated areas, and is apparently reduced in amount. 
These are smaller, darker, poljmiorpliic cells with homogeneous cytoplasm 
and do not exhibit the normal radial arrangement. The cells of the zona 
fasciculata are greatly enlarged and show marked vacuolar degeneration 
(Fig. 2). This degeneration can be traced through various stages to com- 
plete necrosis and eventual disappearance of the cells. The necrosis becomes 
more marked as the medulla is approached. Due to the absorption of large 
numbers of these cells, groups of enlarged, vacuolated cells are separated 
b}'^ apparently thickened reticulum, giving these portions of the cortex a 
gland-like appearance. In the right adrenal, intact meduUarj^ tissue cannot 
be found. In large areas it is completely necrotic, while in others only the 
reticulum is visible. Well-preserved areas of medullary tissue, however, 
are to be seen in the left adrenal. Marked hjnperemia and numerous diffuse 
capillary and small venous thromboses are present. Especially in the zona 
reticulata and medulla are found manj^ small hemorrhages and large 
amounts of hemosiderin pigment, mostly extracellular (Fig. 3). Focal 
collections of round cells are scanty. A moderate edema of the interstitial 
tissue is also present. 

Anatomical Diagnosis. Cachexia with complete loss of adipose tissue 
and atroph}'’ of the internal organs; decubitus ulcers over sacrum, elbows and 
ilia; chronic adhesive pleuritis; bronchopneumonia; dilatation of right 
heart; chronic perihepatitis, pericholecystitis and perisplenitis; congestion 
of liver; acute splenitis; arteriosclerotic nephritis; degeneration of adrenal 
glands. 

Discussion. Unquestionably, on admission, our case was one of 
malnutritional edema. The history of inanition, the absence of 
other etiologic factors in the causation of edema both clinically and 
at autopsy and the spectacular response to a high caloric, vitamin 
B-rich diet admit of no other interpretation. This syndrome, more- 
over, has become so well loioivn since the hunger blockade of the 
Great War and the post-war famines, that it needs no further com- 
ment here. 

The puzzling feature of our case is the fact that in spite of the 
continuation of his diet and for no reason that could be demonstrated 
by clinical and laboratory examinations, the patient, in the second 
half of his illness, suddenly began the progressive deterioration 
previously described. The outstanding features were the complete 
loss of body fat and an advanced degenerative lesion of both adrenals 
with necrosis, regeneration, hemorrhages and capillary and venous 
thromboses. 

Although this galaxy of symptoms is strongly reminiscent of 
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Addison’s disease, the large number of atj^iical features present 
make this diagnosis untenable. While either the absence of pigmen- 
tation, gastro-intestinal disturbances, low blood pressure or practic- 
ally complete destruction of the adrenal cortices can occasionally 
be present as individual aberrations from the typical sj-ndrome, 
their combined absence in a single case militates strongly against 
such an assumption. An additional differential jioint is the complete 
ahscnce^ of body fat. That loss of weight, often quite pronounced, 
occurs in the vast majority of cases of Addison’s disease is well known. 
However, it never leads to marked cache.xia, unless influenced by 
some such underlying disease as cancer. In most cases, it is moderate 
in degree and a definite adipose layer is present in the abdominal 
wall and in the abdomen. ‘ 

There are two other diseases, pituitary cache.\'ia and nndtiple 
endocrine gland sclerosis, which bear some resemblance to the case 
under discussion. Both, howcA^er, run an exquisitely chronic course. 
In the former, the emaciation is accompanied by wrinkling of the 
skin, falling out of the hair and teeth and at autopsy, a lesion of the 
pituitary gland is demonstrable. In the latter, there is grafted on 
the pituitary cachexia, symptoms of both myxedema and adrenal 
insufficiency. 

The condition, we believe, forcibly suggests the state of chronic 
adrenal insufficiency in animals produced by bilateral suprarcnal- 
ectoiny described by Marine and Baumann- and by Jafle.® Jaffe 
summarizes the symptoms as follows: progressive emaciation with 
marked or complete loss of body fat, asthenia and liability to snuffle.s 
and skin infections. The most striking phenomenon is the disappear- 
ance of the fat, which may be complete in animals with insufficiency 
of long standing. 

The effect of inanition and the various vitamin deficiencies on the 
adrenal glands has long been a matter of great interest. Jackson, ' 
who has exhaustively re\dcwed and analyzed the literature up to 
1923, made the following digest: In the human adult during 
total inanition there is an increase in the size of the adrenals in most 
cases. In animals, it is usually very marked. Notable enlargement 
also occims in partial inanition, especially in malnutritinnal edema. 
The enlargement appears to be due in some cases to an hypertrophy 
of the cortex, in others of the medulla or of both. There is a con- 
gestion of the bloodvessels and sometimes hemorrhage. A variable 
degree of cell atrophy is prc.scnt. The behavior of the lipoid and 
pigment is variable, although the latter is frequently increased. 
In the medulla, tiie changes are less marked and less frequent than 
in the cortex. 

.-V review of recent cxperiniental work reveals tliat it is still a inoot 
fpicstion both as to whether the.se changes are due to inanitiem or 
B-avitaminosis and as to what portion of the gland is allected. Some 
investigators attribute them sjiecifically to a lack of vitnuiiii ]>.“ 



PACKARD, WECIISLER: CHRONIC ADRENAL INSUFFICIENCY 7J 

others to both inanition and vitamin B deficiency/' while still others 
claim that the hypertrophy is less marked in inanition. ^ The diffi- 
culty of differentiating between the effects of inanition and vitamin 
B deficiency is still further complicated by the apparent multiplicity 
of the latter. The hypertrophy in vitamin-B deficient pigeons, 
according to Marrian el al,^ is due mainly to Bh butB“ is a contribu- 
tory factor. Findlay® found that jt occurred in rats lacking either 
B^ or B®. The confusion is just as marked with regard to the location 
of the hypertrophy. Recently, it has been hypothesized that with 
starvation, there is an hypertrophy of the medulla, and with vitamin 
B deficiency, of the cortex/® The microscopic changes have received 
scant investigation. 

It is obvious that the adrenal changes described, both in the 
human adult and the experimental animal, do not represent a true 
hypertrophy. The increase in weight of the adrenals is due to con- 
gestion, hemorrhage, and regeneration. Marrian'® found a 19 per 
cent increase in the water content of the adrenals of pigeons on vit- 
min B-deficient diets and a 44 per cent increase after starvation. 

It is conceivable that the degenerative lesions in the cortex, 
medulla or both could occasionally outweigh these factors and pro- 
duce normal sized or even shrunken adrenals, thus accounting for 
some of the discordant results. 

The alterations in structure must manifestly affect the functions 
of the gland, though experimental and clinical data appertaining 
to this question are meager. McCarrison" has reported changes 
in the adrenalin content of the suprarenals of animals fed on a 
variety of deficient diets. Peiser'® compared the adrenalin content 
of the suprarenals secured at autopsy from subjects dying during 
the hunger blackade with those before the war, and found it to be 
two-thirds of the pre-war amount. Sehrt'® has called attention to 
the ineffectiveness of the adrenalin extracted from animal adrenals 
during the blockade. 

In human malnutrition, the significance of the changes in size, 
structure and function of the adrenals and the clinical symptoms 
they produce, if any, are unknomi. We have been able to find but 
two observations bearing on this question. In reviewing his exten- 
sive experience with malnutritional edema, Tallqvist*'' states that 
the symptoms indicate both thyroid and adrenal insufficiency. 
Enright'® has reported 54 cases of malnutritional edema in which 
the outstanding features at autopsy were a complete loss of body 
fat and shrunken adrenals. These cases closely approximate the 
one under discussion, but, unfortunately, all of them were associated 
with some other disease, usually pellagra. He considers the clinical 
picture to be due to a combination of debilitating disease and food 
deficiency operating to produce an adrenal insufficiency. 

The uncomplicated chain of events in our patient, in conjunction 
with the findings at autopsy, establishes, we believe, not only a con- 
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nectioii between inalnutritional edeniR and adrenal degeneration 
but a clinical sjTidrome of cbronicadrenal insufficiency w^liicli closely 
resembles that state in the experimental animal. The conception 
of a relationship betw’een malnutrition and adrenal changes is 
supported by a w’ealth of clinical and experimental observations and, 
moreover, is not unique; as another nutritional disturbance, rickets, 
is frequently associated with lesions of the parathjToid glands. In 
fact, Wellsi® has suggested a dietary imbalance as a possible factor 
in idiopathic adrenal atrophy. Exact proof, how^ever, of the causal 
relationship betw'een the morphologic findings in the adrenals and 
the clinical symptoms exhibited by the patient must await a quan- 
titative measure of adrenal function and a reliable substitution 
therapy. • 

Summary. 1. A case of malnutritional edema is reported which 
exhibited an unusual clinical syndrome and a degenerative lesion 
of the adrenals at autopsy. 

2. The outstanding clinieal features were extreme emaciation 
with complete loss of body fat, asthenia, anorexia, polyneuritis, 
trophic ulcers and absence of pigmentation and hypotension. 

3. The similarity between the sjmdrome and the state of chronic 
adrenal insufficiency in animals produced by bilateral suprarenalcc- 
tomy is pointed out. 

4. The literature on the effect of total and partial inanition and 
the various vitamin deficiencies on the adrenal glands in both animals 
and man is reviewed. 

5. It is suggested that this clinical syndrome, hitherto undc- 
scribed, is one of chronic adrenal insufficiency due to the adrenal 
degeneration occasioned by malnutrition. 

Vi'e liave recently observed a case of malnutritional edema in an Italian male, aced 
5.S years, who presented the same syndrome as that described above, with certain 
e.vceptions. The edema was not as pronounced. The course was more rapid, anri 
the loss of subcutaneous fat, though extreme, had not reached a total disappearance. 
At autopsy, the right adrenal was completely absent e.vcept for a few shred.s of tissue, 
which on microscopic examination showed the typical changes dcscrilied in idio- 
pathic adrenal atrophy. The loft adrenal was markedly h.vjjortrophied, ivcigliing 
12.8 gm., and microscopic examination showed a degenerative process similar to 
but much less advanced than that in the first ease. 
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HYPERMOTILITY OF THE GASTRO-INTESTINAL TRACT IN 

HYPERTHYROIDISM. 

A Study of 42 Cases. 

By John W. Shirer, M.D., 

CLEVELAND CLINIC, CLEVELAND, OHIO. 

Hvi'ERMOTIlity of the gastro-intestinal tract in hyperthyroidism 
has received little or no mention in the literature, although this is 
a prominent symptom in many patients with thyroid disease. 
Hence, a series of 42 patients with thyroid disease were studied at 
the Cleveland Clinic. These patients were examined before opera- 
tion and again 7 to 10 days after thyroidectomy. The studies were 
made with the regular barium meal used for investigation of the 
gastro-intestinal tract. Fluoroscopic examinations were made at 
the time of ingestion of the meal, and 3 hours later roentgenograms 
were made to locate the head of the barium meal. 

Hurst^ suggested an average rate or time table for the “head” 
of the ingested meal as follows: cecum, 4 hours; hepatic flexure, 0 
hours; splenic flexure, 9 hours; pelvic colon (sigmoid), 12 hours. 

Beclere and Meriel,^ and others, have stated that after 5 hour 
the opaque meal may be seen on the left and in the midabdomen. 
After 2 hours it usually is found in the middle and lower abdomen. 
After 4 hours it occupies only a portion of the ileum and is already 
manifest in the cecum. At 6 hours only a little remains in the 
terminal ileum. At the end of 8 hours the small bowel is com- 
pletely empty. The investigations of Hurst showed that after a 
barium test meal the shadow of the cecum began to appear 4| hours 
after ingestion. He computed the rate at which the intestinal 
contents travel as about 2.5 cm. per minute. CarmaiF stated that 
at the end of 6 hours, when the stomach is empty and the head 
of the meal is found between the cecum and the hepatic fle.xure. 
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the gastro-intestinal motility is considered to be normal. This is 
true if there is ho deviation from the normal of other factors, such 
as acidity, peristalsis, tonus and pyloric function. Further, he 
added that a degree of hypermotility, as evidenced by advancement 
of the meal beyond the hepatic flexure and by the rapid discharge 
of the second meal through the pylorus, not rarely has a physio- 
logic explanation, such as, for example, the presence of a hj^oertonic • 
steer-horn stomach. But he felt that roentgenologic e^'ideuce of 
marked hypermotility should stimulate a search for possible causes. 
In the presence of a decided hj^^ermotilitA- Carman stated that 
duodenal ulcer, gastric carcinoma, anacidity and diarrhea should be 
considered as possible causes. He made no mention of Inperthy- 
roidism. 

Examination of patients -w-ith hjTiothjToidism by Warfielch 
shoved ptosis of the stomach with retention of the barium meal 
in the descending colon and sigmoid for from 56 to 72 hours. 

IVoliP recently reported observation in patients with hypothy- 
roidism who showed marked hj^jornotility in the gastro-intestinal 
tract. He summarized the part played by the autonomic nervous 
system as follows: Vagotonia supposed!}' is associated with hyper- 
motility, increased peristalsis and increased gastric secretion. The 
ner\'cs of the sympathetic gi'oup produce the opposite or inhibiting 
effect on the gastro-intestinal canal and are presumed to be respons- 
ible for delayed emptying of the stomach, the diminished gastric 
secretions and also diminished gastric peristalsis. Eppinger and 
Hess” spoke of a balance between the vagus and sympathetic ner- 
vous systems which they believed was maintained b}' the effect of 
the secretions of the ductless glands on the whole autonomic nervous 
system. 

The occurrence of hypermotility of the colon in 10 per cent and 
of stasis of the colon in 30 per cent of a series of cases with achlor- 
h^'dria reported b}" Hitzrot' leaves some doubt as to Carman’s 
^suggestion regarding the part playetl by anacidity or achlorhydria 
in the production of gastric hypcnnotility. 

The clinical significance of a study of gastro-intestinal hypermo- 
tility associated with thyroid disease is apparent when one considers 
the significance of digestion and absorption in the intestinal canal. 
Howell® pointed out that food undergoes its most profound digestive 
changes in the intestines, and that it is here also that the products 
of digestion arc mainly absorbctl. Intestinal digestion begins in 
the duodenum and is largely completed by the time that the food 
arrive.s at the ileocecal valve. Thus, in extreme hypcnnotility of 
the intc.stine, there is probably vcr>' great disturbance of the func- 
tions of digestion and absorj)tion. An analy.sis of the cases studinl 
is shown in Table 1. 

If one uses Iltirst's standard for the estimation of hyperinotildy, 
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it would be safe in stating that if the head of the meal in 3 hours is 
beyond the cecurn, there is hypermotility of the gastro-intestinal 
canal. In analyzing this series of cases it was found that by the 
above criteria, 39 cases (92.8 per cent) manifested hypermotility of 
the gastro-intestinal tract before operation. In 2 cases (4.7 per 
cent) the head of the barium was in the' cecum within 3 hours. In 
only 1 case (2.3 per cent) of the series was the barium in the small 
boAvel, showing a normal motility at the end of 3 hours. 


Table 1. 


No. 

Age. 

Sex. 

AVt. 

lOBB, 

lbs. 

Head of barium 
before operation. 

Head of barium 
after operation. 

1 

! Bowel 

1 habits. 

Operation. 

1 

21 

F 

24 

Ascending colon 

Hepatic flexure 

ConBtipation 

Posterior ligation. 

2 

50 

F 

20 

Descending colon 

Small bowel 

Constipation 

Thyroidcctom.v. 

3 

21 

M 

20 

Rectum 

Cecum 

Irregular 

Thyroidectomy. 

4 

33 

F 

39 

Rectum 

Splenic flexure 

Diarrhea occ. 

Thyroidectomy. 

5 

44 

F 

25 

Small bowel 

Cecum 

Rcgul.ar 

Thyroidectomy. 

6 

57 

F 

28 

Splenic flexure 

Cecum 

Constipation 

Lobectomy. 

7 

29 

F 

25 

Rectum 

Cecum 

Overactivo 

Thyroidectomy. 

S 

29 

M 

8 

Splenic fle.xure 

Cecum 

Regular 

Thyroidectomy. 

9 

35 

F 

25 

Hepatic flexure 

Small bowel 

Regular 

Thyroidectomy. 

10 

37 

F 

25 

Splenic flexure 

Ascending colon 

Regular 

Thyroidectomy. 

11 

41 

F 

58 

Splenic fle.xure 

Sigmoid 

Constipation 

Thyroidectomy 

(recurrent). 

12 

24 

F 

9!! 

Rectum 

Small bowel 

Regular 

Thyroidectomy. 

13 

45 

M 

10 

Transverse colon 

Transverse colon 

Normal 

Thyroidectomy. 

14 

34 

F 

30 

Tranaverse colon 

Cecum 

Constipation 

Thyroidectomy. 

15 

25 

F 

30 

Cecum 

Small bowel 

Constipation 

Lobectomy. 

Thyroidectomy. 

16 

35 

M 

13 

Sigmoid colon 

1 Descending colon 

Constipation 

17 

31 

M 

38 

Transverse colon 

Rectum 

Regular 

Ligation. 

18 

40 

F 

40 

Rectum 

Rectum 

Regular 

Thyroidectomy. 

19 

21 

F 

6 

Rectum 

Transverse colon 

1 Regular 

Thyroidectomy. 

20 

12 

F 

0 

Rectum 

Rectum 

Regular 

Thyroidectomy. 

21 

50 

F 

19 

Rectum 

Hepatic flexure 

Regular 

Thyroidectomy. 

22 

21 

F 

0 

Sigmoid flexure 

Cecum 

Regular 

Thyroidectomy. 

23 

25 

F 

5 

Splenic flexure 

Descending colon 

Constipation 

Thyroidectomy. 

24 

38 

F 

20 

Rectum 

Hepatic flexure 

Overactivo 

Thyroidectomy. 

25 

44 

M 

60 

Rectum 

Rectum 

Ulcer, colitis 

Lobectomy. 

26 

26 

F 

40 

Hepatic flexure 

Cecum 

Constipation 

Thyroidectomy. 

27 

44 

F 

20 

Sigmoid 

Transverse colon 

Diarrhea occ. 

Thyroidectomy. 

28 

52 

F 

21 

Cecum 

Hepatic flexure 

Constipation 

Thyroidectomy. 

29 

41 

F 

0 

Rectum 

Splenic flexure 

Constipation 

Thyroidectomy. 

30 

54 

F 

46 

Rectum 

Ascending colon 

Regular 

Lobectomy. 

31 

51 

F 

12 

Splenic flexure 

Cecum. 

Constipation 

Thyroidectomy 

trecurrent). 

Thyroidectomy. 

32 

46 

F 

25 

Hepatic flexure 

Cecum 

Regular 

33 

52 

F 

12 

Hepatic flexure 

Cecum 

Regular 

Thyroidectomy. 

34 

50 

F 

4 

Splenic flexure 

Transverse colon ' 

Regular 

Thyroidectomy. 

35 

18 

F 

19 

Rectum 

Hepatic flexure | 

Regular 

Tliyroidcctomy. 

36 

34 

F 

12 

Sigmoid colon 

Hepatic flexure 

Regular 

Thyroidectomy. 

37 

23 

F 

0 

Splenic flexure 

Cecum 

Diarrhea 

ThjToidcctomy. 

38 

41 

F 

42 

Splenic flexure 

Cecum ! 

Constipation 

Thyroidectomy. 

39 

43 

M 

4 

Sigmoid 

Cecum ! 

Regular ; 

Tliyroidcctomy. 

40 

27 

F 

0 

Sigmoid 

Ascending colon j 

Regular 1 

Thyroidectomy. 

41 

46 

F 

29 

Splenic flexure 

Ascending colon j 

Regular 

Thyroidectomy. 

42 

22 

F 

25 

1 

Rectum 

Splenic flexure I HcguUir | 

Thyroidectomy. 


The analysis of the motility after operation is rather difficult to 
present because, by percentage stati.stics the true significance of the 
results obtained is not elicited. Figure 1 illustrates the positioii of 
the head of the meal in the 42 cases both before and after operation 
on the thjToid gland. The solid dot represents the position pre- 
operatively’ and the solid triangles the po.sition postoperatively. 
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It shoA\;s tliat in most instances before operation the site of the 
barium meal was beyond the mid-colon and that after operation in 
most cases it was located to the right of the mid-colon. 


LOCATIOM OF HEAD OF BARIUM 
PRU-OPERATIVEEV • 
POST-OPERATIVEEY A 



Fig. 1.— Schematic clrawint!, showinc location of head of barium meal before and 

after thyroid operations. 


ji . 1 






Fig. 2a 


Fig. 2h 



Fig. 3a Fio. 36 


Fig. 2. — (a) Before operation. (6) Nine clays after thyroidectomy. 

Fig. 3. — (a) Roentgenogram of colon before operation. (6) Roentgenogram of colon 
5 days after thyroidectomy. 


Fk 5. oa Fio. bh 

Fig. - 4. — (n) ItoentficiioKrain of colon before operation. Q>) Roentconoernm of colon 
0 days after thyroidectomy. 

Fig. 5. — (o) HoentsenoKrani of colon before opcnition. (6) IloentitenoKrani of colon 
G day.s after thyroidectomy. 
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The striking point in this analysis is the apparent change in the 
gastric motility which follows the clinical control of the hyjjer- 
thyroidism. It would not be too much to say that these results 
show that there was some general systemic alteration folloAving the 
removal of the thyroid. 

The fact that there were 6 cases in which the intestinal motility 
was increased following operation is very interesting. One of these 
patients was subjected to bilateral ligation of the superior thyroid 
arteries^ from which operation could not be expected such rapid 
clinical improvement as that following removal of the gland. 
Another of these patients in whom gastro-intestinal motility increased 
following operation was a child, aged 12 years, who was moderately 
active. In the group of cases in which there was no change after 
operation, 1 patient had chronic ulcerative colitis which persisted 
and probably had much to do with the hypermotility. The others 
offered no clinical evidence after the operation on the thyroid to 
account for persistence of an increased rate of movement in the 
gastro-intestinal tract. 

The group in which there was a definite decrease in the motility 
following operation on the thyroid included 32 cases (76.19 per 
cent). This figure becomes even more significant when the degree 
of retardation in the hypermotility is analyzed. Table 3 shows the 
amount of retardation of movement calculated by comparison with 
the location of the barium meal before operation. 


Table 3.— 'Amount of Change in Gastro-intestinal Motility Following 
Operation on the Thyroid Gland. 

Prc-opcrativc Per rent 


location. Slowed. slowed. 

Rectum 14 11 78 50 

Sigmoid 6 0 100 00 

Descending colon 1 1 1011 00 

Splenic flexure 10 ’8 80 00 

Transverse colon •'} 1 03 . 33 

Hepatic flexure 4 4 100.00 

Ascending colon 1 0 

Cecum 2 0 

Small bowel 1 0 


The following illustrations are from roentgenograms made on 
the same patients 3 hours after ingestion of the barium meal both 
before and after thjuroid operation (Figs. 2 and 3). 

In analyzing the bowel habits of the patients in this series it was 
found that 13 patients (30.9 per cent) were constipated, 6 patients 
(14.2 per cent) had diarrhea and 23 patients (54.S per cent) had 
regular bowel movements. 

In the cases with diarrhea 1 patient had chronic ulcerati\'e colitis 
which 'accounted entirely for this finding. The others, however, 
were patients with uncomplicated hyperthyroidism. 
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It was possible in 12 cases to study the gastric secretions by 
means of the Rehfuss fractional test meal. In these 12 cases all 
but 2 patients showed a very marked hypermotility of the gastro- 
intestinal canal. Free hj'drochloric acid and total acid was found 
to be low in 5 cases (41.6 per cent). Free hydrochloric acid was 
absent in 6 cases (50 per cent), and there was normal free hydro- 
chloric acid in 1 case (8.4 per cent). 

The most important clinical finding that this problem has educed 
is the association of the finding of low serum protein in cases of 
hyperthjToidism. This will be reported in a later paper. But it 
seems apparent that in the short time required for passage of the 
barium through the digestive canal, as demonstrated by these 
observations, it would be ratlier difficult for a patient with severe 
hyperthyroidism having marked hypermotility of the gastro-intes- 
tinal tract to assimilate the ingested foods completelJ^ The fact 
that the barium meal reaches the rectum within 3 hours indicates 
that food is retained for a very short period in the small intestine, 
the area of greatest absorption. The exact amount of decrease in 
the absorption of foods is a problem to be worked out. But certainly 
in view of the rapid passage of ingested material through the bowel 
one can only conjecture that there would be decreased assimilation 
brought about by the hypermotility of the gastro-intestinal canal. 

Summary. — 1. The study of a series of 42 patients with , hyper- 
thyroidism showed that hypermotility of the gastro-intestinal canal 
occurs in this condition but that the degree of hypermotility is not 
an index to the sevei'ity of the disease. 

2. Hypermotility of the gastro-intestinal tract was decreased, 
usually markedly, after removal of the thyroid in 76 per cent of 
the cases studied. 

3. Hjqjermotility and anacidity occurred concomitantly in 12 
cases of hyperthyroidism in this series. 
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THE CORROBORATIVE VALUE OF AN IMPROVED GASTRO- 
DUODENAL BRAID IN THE DIAGNOSIS OF 
PEPTIC ULCER. 

A Comparative Study op One Hundred Cases. 

By Emanuel W. Lipschutz, M.D., 

LECTURER ON GASTROENTEROLOGY, NEW YORK POLYCLINIC MEDICAL SCHOOL AND 

HOSPITAL, NEW Y'ORK CITY. 


The diagnosis of some diseases of the gastro-intestinal tract is at 
tiines so baffling that it taxes the ingennitj^ of the most experienced. 
No individual test, no matter hoiv trivial, can be considered super- 
fluous in corroborating the more important data at hand, and so 
aid in arriving at a flnal diagnosis. 

For instance, in the diagnosis of peptic ulcer a good history is 
highly suggestive, the roentgenologic evidence is usually conclusive. 
Yet certain types of cases are encountered where either the history 
is atj^ical, the roentgenologic findings are insufficient and the 
laboratory data inconclusive. There is still another group of 
patients which displays a typical duodenal ulcer syndrome and 
proves to be normal roentgenologically, insofar as our criteria for 
diagnosing peptic ulcer is concerned. Such cases I have reported 
in a recent communication,^ where I suggested that these cases be 
designated under the name of ‘‘subacute recurrent duodenitis.” In 
this condition the history strongly suggests duodenal ulcer. Upon 
Roentgen ray examination, however, no evidence of ulcer can be 
found. The duodenal bulb appears hazy, displays signs of marked 
irritability, with rapid emptying. In view of such evidence one is 
reluctant in venturing a positive diagnosis of ulcer, and is compelled 
to resort to further search. 

Other conditions frequently offering difficulties in diagnosis are 
periduodenal adhesions, either caused by disease in an adjacent 
organ, such as the gall bladder, or distortion of the duodenal bulb, 
as a result of scarring produced by a healed ulcer. Determining 
whether an ulcer is active or not, in the absence of definite symp- 
toms, is also frequently a difficult point to decide by means of 
Roentgen ray evidence alone. 

The purpose of this paper is to report on the diagnostic value of 
a gastroduodenal braid, which Avas first described by Cash- in 1923. 
This braid is actually a modification of the silk string and duodenal 
bucket described by Einhorn^ in 1909. It has A’erj^ distinct advan- 
tages over the Einhorn string, and these I AAnll soon mention. The 
Cash braid (Fig. 1) consists of a proximal and a distal portion. 
The proximal portion is loosely knitted, tubular silk braid, h inch 
in diameter, about 13 inches in length, and is white, flexible and 
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compressible. The distal portion which is attached to the proximal, 
is a twisted No. 15 silk string 17 inches long, having a knot 4 inches 
from its distal end, indicating the lip mark. The entire length of 
the braid available for swallowing is about 26 inches. 

The braid is swallowed before retiring, several hours after the 
eA'ening meal, and is allowed to remain over night. The patient is 



instructed not to partake of any food or beverage which may color 
the braid. The distal 4 inches of the braid are affixed to the cheek by 
a piece of adhesive plaster to prevent swallowing of entire braid 
during sleep. 

The advantages of this braid are quite obvious. It offers a 
large surface for contact with the ulcer area, producing usually a 
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very definite blood stain. Because of its compressibility the com- 
pression or narrowing produced on the braid by the pyloric sphincter 
can be easily made out, thus localizing this part of the stomach and 
thereby the lesion, whether gastric or duodenal. Bile stains can 
also be readily detected, and are at times invaluable evidence of 
a chronic duodenal obstruction or duodenal dilatation, as our obser- 
vations compared with roentgenologic findings have definitely shown 
in many cases. The size and texture of this braid is such that pre- 
vents abrading of the gastroduodenal mucosa, as frequently may 
be the case when using an ordinary string, in an irritable stomach 
with a sensitive, hyperemic mucosa. 

One learns by experience that only an isolated localized stain is 
pathognomonic of ulcer. Diffuse staining of the braid is usually caused 
by bleeding from the gums or throat; rarely by the braid coming 
in contact with a hyperemic mucosa. In gastric malignancies the 
stain is frequently diffuse, though rather distinctly deep in color. 
Food may at times color the braid, but one can easily distingui.sh 
the type of stain. 

This study comprises a series of 100 cases (95 hospital and 5 
private) on whom complete roentgenologic studies of the gastro- 
intestinal tract have been made, always preceded by the necessary 
examinations and administration of the braid. In some suspicious 
cases 2 or 3 braids had to be administered in order to arrive at a 
definite conclusion. The braid observations have been checked with 
the roentgenologic reports with reference to two findings: (1) Blood 
stain, indicating peptic ulcer, and (2) a deeply colored bile stain 
which we have learned to denote duodenal dilatation or chronic 
duodenal obstruction. . (See Tables 1 and 2.) 


Table 1. — Relation 

OF Braid to 

Roentgen Ray 

Findings and 

History 


Ulcer Diagnosis. 





Ulcer by 




Braid stain. 

Roentgen ray. 

History. 

Casop. 

A .... 

Negative 

Negative 

Nonsuggestive 

45 

B .... 

Negative 

Negative 

Suggestive 

10 

C .... 

Positive 

Positive 

Nonsuggestive 

9 

D .... 

Positive 

Positive 

Suggestive 

15 

E .... 

Positive 

Negative 

Nonsuggestive 

11 

F 

Positive 

Negative 

Suggestive 

2 

G .... 

Negative 

Positive 

Nonsuggestive 

.3 

H* . . . . 

Negative 

Positive 

Suggestive 

5 

* 2 of those found positive at operation. 



Table 2.— Relation 

OF Braid to 

Roentgen Ray 

Finding.s in Diagnoses 


Duodenal Dilatation. 






Duodenal 




Bile stain. 

dilatation. 

Capnn. 

A . . . . 


Present 

Found 

32 

B . . . . 


Present 

None found 

4 

C . . . . 


Absent 

Found 

23 

D . . . . 


Absent 

None found 

41 
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Results and Comment. As will be seen from Table 1, of the 100 
cases studied, 32 Avere diagnosed roentgenologically as peptic ulcer 
(24 duodenal and 8 gastric). Fii^e additional cases were diagnosed 
by Roentgen ray as doubtful cases of ulcer, and the braid ivas nega- 
tive for blood stain in each instance. These cases Avere not included 
in our ulcer group, although they lend additional evidence to the 
corroborative A^alue of the braid in the diagnosis of peptic ulcer. 

Ten of the 100 cases came to operation, 3 of Avhich Avere diagnosed 
as ulcers by Roentgen ray and by the braid test and corroborated 
at operation. In 2 cases the Roentgen ray evidence seemed to 
faA^or a diagnosis of duodenal ulcer, the braid showed no evidence 
of blood stain, and no ulcers Avere found at operation . The remaining 
6 cases Avere miscellaneous surgical entities, our pre-operatiA^e diag- 
noses being corroborated at operation. 

Of the 32 cases diagnosed roentgenologicallj^ as ulcer, 24 (75 per 
cent) shoAved a definite, localized blood stain on the braid. Of the 
remaining S cases Avhich failed to shoAV braid eAudence of ulcer as 
compared AAnth Roentgen ray diagnosis, 2 cases subsequently AA^ere 
proA'en to be ulcers at operation. We are thoroughly conAunced that 
although the aboA^e incidence of blood positiA^e braids may appear 
•high, yet similar results may be obtained in any group of suspicious 
ulcer cases, providing thorough search for blood stain is made, and 
the braid test repeated two or three times, if such procedure is 
warranted. 

Ulcer History in Comparison to Blood Stain. It was interesting in 
this study to compare the history, in the group of ulcer cases AAuth 
the braid and Roentgen Tay findings, in Anew of the fact that the 
history is so tjqiical in a good many ulcer patients. In Table 1 
Ave find that of the 32 Roentgen ray positive cases, 20 (62.5 per cent) 
gaA^e a suggestive ulcer history. Of the remaining 12 with a non- 
suggestiA^e history, 9 cases (75 per cent) shoAA^ed a positiA'^e blood 
stain on the braid, indicating a probable gastric or duodenal lesion. 
This again indicates the superiority of the braid eAudence oA'er the 
history. In 5 of the cases (15.6 per cent) the history and Roentgen 
ray findings were positive, although the braid showed no evidence 
of anj'^ blood stain.. Comparing then the history Avith the braid 
findings, we obtained 62.5 per cent positiA^e histories as against 
75 per cent positive blood stained braids, in the entire group of 
ulcer cases. 

Braid Evidence of Duodenal Dilatation. In 55 of our 100 cases, 
the Roentgen ray examination rcA'ealed some degree of dilatation 
of some portion of the duodenum —rather a high incidence. Of these, 
32 (58.1 per cent) Avere diagnosed by the braid as having some form 
of duodenal stasis, as manifested by a deep, diffuse, golden, dark 
yelloAvish or greenish discoloration of the distal 2 or 3 inches of the 
braid. As before mentioned, aa-c liaArn come to recognize this finding 
as being indicative of a duodenal stasis in quite a large proportion 
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of cases. . The doubtful cases of bile stained braids were not included 
in this group. 

In 4 cases the braid showed a definite bile stain, although our 
roentgenologist was unable to confirm the findings of duodenal 
abnormality. In 23 patients the Roentgen ray showed evidence of 
duodenal dilatation, while the braid findings were negative. As to 
whether the findings of duodenal dilatation in our group of cases 
were responsible for symptoms, we are at present not prepared to 
say. Undoubtedly in a certain proportion of cases the symptom- 
atology may have been attributed to some degree of duodenal stasis. 

Summary and Conclusions. The results of a comparative study of 
the corroborative diagnostic value of the gastroduodenal braid are 
herein reported. The advantages of the braid over the Einhorn 
string are described. 

In a series of 100 cases in which a complete roentgenologic study 
of the gastro-intestinal tract has been made, followed by the admin- 
istration of the braid, the braid results have been checked with the 
Roentgen ray findings with reference to two signs: (1) A localized 
blood stain, indicating a probable peptic ulcer, and (2) a deeply 
colored bile stain, which we learned to recognize as a sign of a possible 
doudenal stasis. The diagnostic value of a suggestive ulcer history 
has also been compared with the braid and Roentgen ray findings. 

Of 100 cases studied, 32 were diagnosed roentgenologically as 
peptic ulcer (24 duodenal and 8 gastric). Five of these came to 
operation. Of the entire group of ulcer cases, 75 per cent have shown 
a definite blood stain on the braid, indicating ulcer. In 2 cases the 
braid was positive for blood, the Roentgen ray findings were nega- 
tive, and ulcer was found at operation, while in 2 other cases which 
came to operation, the braid was negative, the Roentgen ray findings 
were positive, and ulcer was found at operation. 

Comparing the history with the braid findings in the same group 
of cases, we obtained in 62.5 per cent of the patients histories that 
were suggestive of peptic ulcer, as against 75 per cent positive 
blood stained braids. 

In 55 of the 100 cases the Roentgen ray examination re\'ealecl 
some degree of duodenal dilatation. Of these, 32 (58.1 per cent) 
were diagnosed b.y the gastroduodenal braid. 

The results of this study readily demonstrate the value of the 
gastroduodenal braid as an adjunct in the diagnosis of peptic ulcer. 
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SHORT INTERVAL OBSERVATIONS ON THE BLOOD IN 
PERNICIOUS ANEMIA AFTER NON-PURIFIED LIVER 
EXTRACT INTRAVENOUSLY.* 

By S. M. Goldhaaier, M.D., 

INSTRUCTOR IN MEDICINE, 

Raphael Isaacs, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE, 

AND 

Cyrus C. Sturgis, M.D., 

PBOFESSOR OF MEDICINE, DNIVBRSITY OF MICHIGAN, 

ANN ARBOR, MICH. 

(From the Thomas Henry Simpson Memorial Institute for Medical Research.) 

In 1930 Giinsslen reported 100 cases of anemia treated success- 
fully with intravenous liver extract therapy, of which more than 
40 were pernicious anemia. Unfortunately he gave no description 
of the preparation injected. Schilling, using Gansslen’s extract, 
confirmed his results and reported a series of 10 more cases of 
pernicious anemia with adequate treatment. Others who have 
made effective intravenous liver extracts are Cohn, West and their 
respective collaborators, Castle and Taylor, and Auhertin and 
■ Voillemin. 

As a remission can he produced very promptly hy the injection 
of liver extract intravenously, it was decided to use this method 
to study the early changes in the blood with the onset of the reticulo- 
cyte response. This method has the advantage that the changes 
can be timed very carefully after the administration of a known 
amount of the substance, eliminating the uncertainties of absorp- 
tion by the oral or intramuscular routes. The blood of the 2 cases 
reported here was observed at 4-hour intervals day and night for 
11 days. 

Material and Methods. The liver extract used in Patient 1 was 
prepared according to the method of Castle and Taylor.^ Lilly’s 
No. 343 was extracted with ether, dissolved in physiologic salt 
solution, boiled for 3 minutes, filtered and boiled for 2 more minutes. 
The dosage given was 0.1 gm. per kg. body weight, which in this 
patient amounted to 10 gm. of the liver extract. The total volume 
given Avas SO cc. 

The second patient AA’^as given an extract similar to the above. 
This patient received 6.5 gm. of Lilly’s liver extract No. 343, in a 
50 cc. aqueous .solution. 

* Presented before the Central Society for Clinical Research, November 20, 19S1. 
See Abstraet, J. Clin. Invest., 1932, 11, 860. 



, GOLDIIAMER, ISAACS, STURGIS: PERNICIOUS ANEMIA 85 

The injections were given very slowly, at the rate of approxi- 
mately 4 cc. per minute. Blood pressure observations were made 
before and at frequent intervals after the injection, until the pres- 
sure became stabilized at the pre-treatment level. 

The blood counts were made according to the usual methods, 
using U. S. Bureau of Standards certified pipettes and counting 
chambers. The hemoglobin was estimated by Bie Leitz-Sahli appa- 
ratus (14 gm. = 100 per cent). Complete counts were made twice 
daily, at 8 a.m. and 8 p.m., and Wright stained cover-glass films 
(brilliant cresyl blue and plain) at 4-hour intervals, day and night. 
During the period of observation the patients remained in bed. 
Each patient was given a routine house diet with no liver or kidney. 

Case Histories. Case 1. — Mr. P. P., aged 47 years (second relapse), 
had been diagnosed as having pernicious anemia in 1926, the outstanding 
features at that time being pallor, ease of fatigue, tiredness, dyspnea, 
numbness and tingling of extremities, nausea and vomiting, and increasing 
constipation. The patient had been on liver diet for l^- j’-ears and then 
discontinued it. He felt well until 1 month previous to the present study, 
at which time he had a complete relapse. Physical examination revealed 
an adult male, extremelj’- pale, icteric sclerai, atrophic tongue and pitting 
edema of the ankles. On admission the red blood cell count was 1,570,000 
per c.mm., hemoglobin 41 per cent (Sahli) and white blood cell count 
5800 per c.mm. Gastric analj^sis following the intramuscular injection of 
1 mg. of liistamin hydrochlorid showed no free hydrochloric acid. The 
patient received 10 gm. of Lilly’s liver extract made up in solution with 
80 cc. of 0.8 per cent sodium chlorid solution. 

Case 2.— Mr. J. S., aged 68 years (first relapse), felt comparatively well 
until 5 months previous to the present study. Since then he has noted 
a very poor appetite associated with numbness and tingling of the extremi- 
ties, edema of the ankles, dyspnea, palpitation, dizziness, weakness, ease 
of fatigue and pallor. Tliere was a loss of 15 pounds in weight. Physical 
examination revealed an adult male subacutely ill, lemon tint of the skin, 
mucous membranes pale, sclerse icteric, tongue papillee atropine, vibratory 
sense diminished over the bones of the left leg. No free hydrochloric acid 
was present, in the gastric contents following histamin hydrochlorid injec- 
tion. On admission the red blood cell count was 1,100,000 per c.mm., 
and hemoglobin 22 per cent (Sahli) and white blood cell count 4900 per 
c.mm. The patient was given 6.5 gm. of Lilly’s liver extract No. 343, 
made up in a solution of 50 cc. of distilled water, 

A definite response to the therapy as evidenced by an increase in 
the reticulocyte percentage was noted at the end of 24 hours. The 
calculated reticulocyte percentage, based on a standard of 4 to 6 
vials of Lilly’s liver extract No. 343 by mouth would have been 
20.4 and 34.4 per cent in Patients 1 and 2, respectively, and this 
peak would have been reached on the 7th or 8th day of therapy. 
According to the reports of Sturgis, Isaacs and Rennie,^ and those 
of Minot, Murphy and Stetson,® this is a most satisfactory response. 
In Case 1 the expected response (20.4 per cent) was reached within 
08 hours, and a maximum of 49.5 per cent in 108 hours. In Case 2 
the expected response (34.4 per cent) was reached within 68 hours 
and a maximum of 52.8 per cent in 88 hours. The responses noted 
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are much more significant when one considers that only slightlj- 
more than 1 vial of Lilly’s liver extract No. 343 was given, and this 
Avas made from 100 gm. of fresh lix^er, which amount has little or 
no therapeutic value when administered orally. 

Two of the cases reported by Castle and Taylor with initial red 
blood cell counts of 980,000 and 1,490,000 per c.mm. had reticulo- 
cyte responses of 27.8 and 25.4 per cent, respectively. The calcu- 
lated maximum reticulocyte responses Avere 34.6 and 22.3 per cent, 
respectiA^ely. In comparable cases of Sturgis and Riddle, 15 to 
30 times the amounts which Avere giA^en intravenously were neces- 
sary for oral administration to obtain equally good results. The 
importance of these responses has been judged according to the 
standards obtained from the work of Minot and his associates, who 
calculated their results from the data obtained in studying a group 
of eases with A'-arying degrees of anemia. In comparison with these 
standards, the responses obtained in Patients 1 and 2 were more 
than satisfactory. HoAA’CA^er, if intraA-enous liA'^er therapy is to be 
used, it seems highly jirobable that a new series of standards will 
liaA^e to be calculated.'* 

In addition to the magnitude and rate of change of the reticulo- 
cyte response, 4 hourly A^ariations were also noted. On one occasion 
there was a 36 per cent difference in the reticulocyte count AA’ithin 
a 24:-hour period. This daily fluctuation was reported by Porter 
and IrAung^ and Riddle and Sturgis.® Apparently the variation is 
the result of some physiologic process wliich governs the metabolic 
actiAuty of the bone marroAv, but its significance may be questioned 
by a consideration of the factor of error in estimating the reticulo- 
cyte count. Inasmuch as the limit of error has not been determined, 
this factor remains an open question. 

In Patient 1 there occurred an increase per c.mm. of 1,000,000 
red blood cells in 10 days and 2,000,000 red blood cells in 15 days. 
In the same periods of time the hemoglobin percentage increased 
24 per cent and 27 per cent aboA'e its original leAml. In Patient 2 
there occurred an increase of 1,000,000 red blood cells within a 10-daA' 
period AAuth a hemoglobin increase of 28 per cent (Tables 1 and 2). 
Similar data were also obtained in the case reports of Riddle and 
Sturgis and Porter and Ii-Aung. >. 

A mild leukocytosis was obserA’^ed in both cases at infrequent 
interA'als during treatment. The temporary increase in the AA’hite 
blood cell count Avas reported by Riddle and Sturgis and was con- 
sidered by them as a bone marrow stimulation phenomenon. Inas- 
much as neither patient had any concomitant signs or sjTuptoms of 
infection, the stimulation of the bone marroAv undoubtedly accounts 
for the transient increase of the white blood cell count. Careful ' 
study of serial blood films showed a temporary increase in the 
peripheral circulation of all the elements of the marroAA". The 
platelets Avere markedly increased in number Avith the presence of 



GOLDHAMER, ISAACS, STURGIS: PERNICIOUS ANEMIA 


87 


1 



Table 1. 

—Summary 

OF Blood Findings— 

Patient 1. 





Red 

Wliite 







blood 

blood 

Hemo- 

Reticulo- 

Hours of 

Date. 


cell 

cell 

globin, 

cyte 

treat- 




count. 

count. 

per cent. 

count. 

ment. 

May 25 

' 


1.57 

5800 

41 

2.7 

-24 

2G 



1.43 

2650 

45 

2.0 


,26 

2 P.M. 


1.59 

2900 

47 

4.4 

2 


8 P.M. . 


1.40 

1650 

47 

3.0 

8 

27 

Midnight . 



. . . 


3.2 

12 


4 A.M. . 





3.8 

16 


8 A.M. . 


i!40 

7600 

ii 

3.7 

20 


NOON 





3.4 

24 


4 P.M. . 





4.7 

28 


8 P.M. 


1.’54 

4300 

39 

5.0 

32 

28 

Midnight 





6.4 

36 


4 A.M. . 





3.7 

40 


8 A.M. . 


U66 

7400 

si 

6.7 

44 


NOON 





11.8 

48 


4 P.M. . 





16.8 

52 


8 P.M. 


1.'79 

6300 

44 

13.2 

56 

29 

Midnight . 





16.7 

60 


4 A.M. . 





18.8 

64 


8 A.M. . 


i.’os 

8000 

45 

21.7 

68. 


NOON 





21.1 

72 


4 P.AI. 





25.8 

76 


8 P.M. 


2!6o 

6450 

si 

28.2 

80 

30 

Midnight. . 





27.5 

84 


4 A.M. . 





.38.9 

88 


8 A.M. . 


i!s8 

6300 

48 

.38.0 

92 


NOON 





42.6 

96 


4 P.M. . 





45.0 

100 


8 P.M. . 


U87 

4.300 

si 

46.3 

104 

31 

Midnight 





49.5 

108 


4 A.M. . 





.38.0 

112 


8 A.M. . 


U96 

8600 

47 

38.2 

116 


NOON 





42.0 

120 


4 P.M. 





25.5 

124 


8 P.M. 


2!i7 

6400 

si 

31.4 

128 

June 1 

Midnight 





25.8 

1.32 


4 A.M. 





26.4 

1.36 


8 A.M. . 


2^26 

7650 

49 

35.3 

140 


NOON 





27.4 

144 


4 P.M. 





31.8 

148 


8 P.M. 


2^87 

4550 

A3 

24.3 

152 

2 

Midnight . 





20.0 

156 


4 A.M. . 





13.5 

160 


8 A.M. 


2;go 

7900 

53 

21.3 

164 


NOON 





14.7 

168 


4 P.M. 






172 


8 P.M. . 


2M2 

3450 

53 

12^5 

176 

June 3 

Midnight 





16.3 

180 


4 A.M. 





9.6 

184 


8 A.m. . 


2.23 

5850 

57 

16.9 

188 


NOON 





12.3 

192 


4 P.M. . 





13.9 

196 


8 P.M. 


2^13 

4050 

60 

14.1 

200 

4 

Midnight 





11.7 

204 


4 A.M. . 





12.8 

208 


8 A.M. . 


2. ‘61 

8800 

58 

14.3 

212 


NOON 





11.8 

216 


4 P.M. . 





16.5 

220 


8 P.M. 


2.' 60 

3300 

65 

12.6 

224 

5 

Midnight 





10.9 

228 


4 A.M. . 





11.3 

232 


8 A.M. . 


2.il 



9.6 

236 


NOON 





14.3 

240 


4 P.M. 





9.9 

244 

6 

Sa.m.- . 


2'.GS 

9950 

ei 

1.3.0 

260 

7 

8 A.M. . 


2.91 

6000 

66 

7.8 

284 

8 

8 A.M. . 


3.73 

10,000 

69 

3.9 

308 



88 
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Table 2.— 

-SokMAity 

OP Blood Findings— 

-Patient 2. 





Red 

White 







blood 

blood 

Hemo- 

Reticulo- 

Hours of 

Date. 


cell 

cell 

globin, 

cyte 

treat- 




count. 

count. 

per cent. 

count. 

ment. 

1 

3 P.M. . 


0.98 

3,600 

15 

3.7 

-24 

2 


1.11 

4,900 

22 

4.2 


4 P.M. . 


1.08 

2,0.50 

22 

5.5 



8 P,M, . . 

jVIidnight . 


0.86 

1,250 

21 

5.2 

4 

3 




5.1 

8 


4 A.M. . 





4.4 

12 


8 A.M. . 


0.04 

5,i{)0 

20 

6.7 

16 


NOON . 





4.4 

20 


4 P.M. . . 





3.7 

,24 


8 P.M. . 


0.75 

3,950 

io 

7.2 

28 

4 

Midnight . 




7.3 

32 


4 A.M. . 





9.5 

36 


8 A.M. . 


i!63 

5,400 

25 

12.9 

40 


NOON . 





9.4 

44 


4 P.M. . 


o!76 

7,800 

2i 

9.0 

48 


8 P.M. . 


1.11 

8,600 

26 

17.0 

52 

5 

Midnight . 




12.7 

56 


4 A.M. . 





29.4 

60 


8 A.M. . 


uie 

13,500 

28 

31.0 

64 


NOON . 





32.7 

68 


4 P.M. . 





48.9 

72 ■ 

t 

8 P.M. . 


i !62 

6,000 

27 


76 

6 

Midnight .. 




47!o 

SO 


,4 A.M. , 





39.4 + 

84 


8 A.M. . 


1.23 

6,100 

29 

52.9 

88 


NOON 





49.5 

92 


4 P.M. . 





44.9 + 

96 


S P.M. . . 



2,950 

si 


100 

7 

^lidnight 





29!4 + 

104 


4 A.M., . 





49.0 

lOS 


8 A.M. . . 


l'.2S 

4,300 

32 

49.7 

112 


NOON . 




43.6 

116 


4 P.M. . . 




.. 


120 


8 P.M. . 


U30 

3,450 

32 

45.1 + 

124 

S 

Midnight,. 




51.3 

128 


4 A.M. . 





46.9 

132 


8 A.M. , 


I'ei 

4,550 

34 

33.6 

136 


NOON . 



, , 

36.4 

140 


4 P.M. . 





41.5 

144 


8 P.M. . 


r.4s 

3,650 

35 

50.3 + 

148 ■ 

9 

Midnight , 





48.5 

152 . 


4 A.M. . 




. , 

43.3 

156 


8 A.M. . 


l'.56 

■6,800 

38 

22.1 

160 


NOON . 





164 


4 P.M. . 





SO^l 

168 


8 P.M. . 


l'.7S 

5,950 

38 


172 

10 

Midnight . 

4 A.M. . 




'3 

3s!s 

176 

ISO 


8 A.M. . 


i!99 

10,700 

42 

29.3 

184 


NOON . 




35,0 

188 


4 P.M. . 





36.3 

192 


8 P.M. . 


i;-i3 

6,550 

43 

21.1 

106 

11 

Midnight . 

4 A.M. . 




22.4 

13.5 

,200 

204 


8 A.M. . 


I'.h 

8,400 

45 

17.0 

208 


NOON . 

4 P.M. . 

8 P.M. . 


l'.40 

6,400 

43 

19.4 

9.6 

14.5 

212 

216 

220 

12 

Alidnight . 

4 A.M. . 

8 A.M. . 

NOON . 

4 P.M. . 

8 P.M. . 

Midnight . 

4 A.M. . 

5 A.M. . 





15.0 

16.1 

224 

228 

13 


I'.SO 

l'.73 

l'.67 

8,050 

5,800 

9,900 

45 

44 

44 

’ 11.6 

15.5 

16.3 

14.6 

12.3 

9.3 

14.5 

13.9 

232 

236 

240 

244 

248 

252 

256 

260 


NOON . 





9 2 

264 

14 

4 P.M. . 

5 P.M. . 
Midnight , 


2'.6s 

7,200 

43 

16.0 

12.6 

8.0 

268 

271 

276 


4 A.M. . 

8 A.M. . 


2.22 

7,200 

49 

7.8 

12.0 

2S0 

284 


NOON . 





288 


4 P.M. . 

8 P.M. . 


l'.92 

5,950 

47 

12!2 I 

6.0 

292 

296 

15 

Midnight . 





300 


4 A.M. . 

5 A.M. . 


2'.i6 

14,700 

45 

5.9 

5.6 • 

304 

308 


NOON . . 



* ■ 

’ 

7.0 

312 


4 P.M. . . 

S-P.M. . 






. 316 



GOLDHAMER, ISAACS, STURGIS! PERNICIOUS ANEMIA 89 

many giant forms; there was a “shift to the left” in the myeloid 
series with all types of cells being present in an increased amount; 
the red cells showed all forms of immaturity from blast cells through 
the various stages to mature cells. This crisis may be due to a 
clearing of the liver and spleen, which resume their fetal hemo- 
poietic function during the relapse in severe cases of pernicious 
anemia, as well as to stimulation of the bone marrow. 

Clinical Effects. The clinical effects noted in both patients were 
striking in their similarity. They may be classified into two groups : 
(a) The immediate effects as a result of the injection; (b) changes 
noted with clinical improvement following adequate therapy. The 
picture during and immediately following the injection is charac- 
teristic of a systemic reaction to histamin or cholin. The patients 
described a sensation of warmth over the entire body, especially 
the face. Accompanying this was a choking sensation, a feeling 
of air hunger or a sense of marked pressure over the chest. There 
was a throbbing sensation in the head, the face became fiushed and 
large beads of perspiration were observed over the forehead and 
about the mouth. These symptoms were transient, apparently 
could be somewhat influenced by the rate of injection and disap- 
peared entirely with cessation of the injection. 

Within a period of 45 to 60, minutes, the patients were suddenly 
seized with a severe chill. The rigor lasted for 90 minutes in 
Patient 1 and 30 minutes in Patient 2, and slowly abated. The 
temperature gradually mounted to 104° F. in Patient 1 and 102° F. 
in Patient 2. Accompanying the chill. Patient 1 had a severe 
vomiting spell, became cyanotic and complained bitterly of numb- 
ness of his fingers and hands. Within 24 hours all these symptoms 
had disappeared. 

From this period on the clinical improvement compared more 
than favorably with those patients who received small daily doses 
of liver extract orally. The usual increase of appetite, strength 
and sense of wellbeing, as well as the decrease of pallor and icterus, 
took place much more rapidly with the intravenous therapy. With 
the oral administration of liver extract, the clinical improvement is 
usually seen in 72 to 96 hours. The 2 patients who received the 
extract intravenously showed evidence of clinical improvement 
within 48 hours. 

Perhaps the most striking effect with the above intravenous prepa- 
rations is the immediate lowering of the blood pressure, a phenome- 
non pointed out by Cohn, Minot and their associates, and Castle 
and Taylor. In Patient 1, 1 cc. of 1 to 1000 solution of adrenalin 
was given hypodermically 10 minutes before the intravenous therapy 
in order to counteract this depressor substance. Apparently it 
had no effect, the blood pressure falling from 155 to 90 systolic 
and from 85 to 50 diastolic, within 3 hours. The diastolic pressure 
returned to normal in 3 hours, whereas the systolic pressure re- 
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Chart I. — Response to single injection of liver extract intravenously (unrefined). 
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mained at a lower level for 2 days. In Patient 2 the systolic pres- 
sure was reduced from 120 to 100 in S hours and the diastolic 
pressure from 60 to 46 in 2 hours. The systolic pressure remained 
lowered for 2 days and the diastolic pressure returned to its original 
level in S hours. The prolongation of the hypotensive effect is in 
contrast to the observations of Castle and Taylor, who reported a 
return of the blood pressure to its original level within 1 to 2 minutes 
after the termination of the injection. The course of the blood 
pressure of Patients 1 and 2 are shown in Charts III and IV. 
Although the blood pressure is lower during sleep,^ there is little 
question that the initial drop was due to the injection of the unre- 
fined liver extract. 

Discussion. The use of liver extract intravenously as an effective 
therapeutic measure in the treatment of pernicious anemia brings 
..up many new and interesting problems. Intravenous therapy 
causes a more rapid response with a much smaller dosage, and the 
response obtained, if measured in terms of reticulocyte percentage, 
is much more effective than any form of liver treatment by mouth. 
If we accept the theory that pernicious anemia is a deficiency disease 
and that the substance lacking is present in both liver and ven- 
triculin, or is generated by the latter, it may be possible to explain 
the mechanism by which the various substances act in the effective 
treatment of this malady, and their speed of action. 

Food entering the gastro-intestinal tract is broken down into its 
various components, one of which is the unknown antianemic 
substance. This product or its precursors is probably formed in 
the stomach, since its presence there has been proven. From 
here it is transported to the bone marrow for utilization in the 
manufacture of red blood cells. The excess is probably stored in 
the liver® in much the same manner as glycogen. Such a hypothesis 
is much more plausible than the assumption that the unknown 
substance is made in the liver and then transmitted to the stomach 
for secretion or further distribution. It is just one step more to 
the conclusion that intravenous liver preparations contain the active 
principle, which is supplied to the body through the blood, in a 
free and concentrated form. If this same liver is given by mouth, 
greater quantities would be necessary as much of the antianemic 
substance would probably be lost in the digestive process. V'hen 
liver extract is given intravenously it is given in a form which is 
ready to be used immediately by the bone marroiv, hence the early 
response. 

Up to the present time it has been impossible to make an effective 
intravenous preparation from ventriculin. From the results ob- 
tained it is believed that the active principle, although generated 
in the stomach, does not exist in a free state in the dried stomacli 
tissue as in the liver, but rather is bound up in some form which, 
when freed from protein, loses its potency or is present in tlie 
form of a precursor.® 
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The marked difference between the effect of a small amount of 
liver extract intravenously and the same amount by mouth prob- 
ably lies in the rate of absorption. The liver extract when given 
orally is either absorbed with difficulty, partially destroyed, or the 
activity is delayed until the concentration in the tissues reaches a 
certain optimum. This accounts for the extremely rapid increase 
in red blood cells and hemoglobin with intravenous therapy, which 
is not seen with oral administration. 

It would appear that intravenous liver therapy would be the 
most economical form of treatment in pernicious anemia. In the 
beginning it was hoped that intravenous therapy might be a suit- 
able substitute for transfusion in an emergen C3^ The one objec- 
tion to this unrefined liver extract is the severe body reaction. It 
is unjustifiable to increase a patient’s discomfort and to aggravate 
his already poor condition. If the reaction were slight or entirely 
eliminated by using a purified preparation, it could be used as a 
satisfactory therapeutic measure. More recently a refined liver 
extract has been prepared at the Simpson Memorial Institute 
Avhich has a high degree of potency and does not produce untoward 
effects. The results following the use of this preparation will be 
reported in a later article. 

Conclusions. 1. Two cases of pernicious anemia treated with 
liver extract intravenously are reported, in which a maximum reticu- 
locyte response was produced in a shorter time than orally with 
a dosage which would have been wholly inadequate if taken by 
mouth. 

2. The reticulocyte response began within 24 hours following 
liver extract therapy; the maximum was reached in 88 and 108 
hours (Patients 1 and 2). The return to the pre-treatment level 
occurred in 264 hours (11 days). 

3. The red blood cell count in Patient 1 increased 1,000,000 cells 
in 10 days, with a corresponding increase of 24 per cent hemo- 
globin. In the second patient there Avas also an increase of 1,000,000 
cells in 10 days, with a hemoglobin increase of 28 per cent. 

4. Lilly’s Liver Extract (0.1 gm. per kg. body Aveight), when 
given intravenously, produces an effect lasting at least 2 Aveeks. 

5. The liver extract used in these experiments is not suitable for 
clinical use because of the reactions. 
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A CLINICAL METHOD OF MEASURING RED CELL DIAMETERS 

BY DIFFRACTION.* 

By J. Vincent Falisi, Major, M. C., U. S. A., 

chief of the laboratory service, WALTER REED GENERAL HOSPITAL, 
Washington, d. c. 

Hurst’s^ statement that "the most characteristic features of the 
blood in Addison’s anemia are the anisocytosis and the increase in 
.the average size of the red cells,” has been substantiated by many 
workers using various methods of mensuration. Naturally there 
is some disagreement among the proponents of the several methods, 
particularly as to the necessity of measuring cells in plasma^'® or 
in a dried smear, ^ but from a purely practical viewpoint, a simple, 
rapid method of suflBcient accuracy for clinical purposes is a 
desideratum. 

The direct®'® method, using an ocular micrometer, gives the 
extremes and the mean from which a curve may be constructed. 
However, it has disadvantages, not the least of which is that it is 
too tedious and time consuming for routine clinical use. 

Another method is the measurement of photographically enlarged 
cells, which gives the same information as that obtained by the 
direct method. VTiile somewhat less tedious it requires accurate 
magnification and good photography, and is also too time consuming 
for clinical use. The same objections apply to various modifications, 
such as projection on to a ruled screen, or use of the Euscope.® 

The third method makes use of the hematocrit to obtain the 
total volume of cells in a given amount of blood, and dividing this 
volume by the number of cells per cubic millimeter will give the 
average cell volume. There are several modifications of this 
method,®' but all require time for careful and repeated counts, 
and accurate observations of total volume, and even then there is 
the possibility of cumulative errors. 

The fourth method uses the phenomenon of diffraction, first 
applied bj^ Young (1773-1829) for the measuring of wool fibers. 
However, to Pijper^*'^®'*® belongs the credit for the first practical 
application of this method to obtain red cell diameters. The pr'^' 
ciple consists in passing a beam of parallel rays of white light 
through a thin blood smear, and as the rays strike the peripherj' of 
each cell they are bent in toward the cell and also split into the 
component colors, so as to form concentric rings of the priniary 
colors of the spectrum, ranging from violet in the center to red o 
the outermost circle in each series. These rings are repeated in 
sequence in the second series and so on. 

The angle formed by the diffraction of the light rays is dependen 

* Publicntfon approved by the .Surgeon-General, U. S. A. 
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upon tile wave length of the color chosen, so that the size of the 
spectrum formed is in definite relation to the size of the cells and 
the distance of the screen upon which the spectrum is caught. Since 
the rays are bent inward, the size of the spectrum is in inverse 
proportion to the size of the cells. 

Without going into details, the system of Pijper requires a suit- 
able series of lenses to produce parallel (?) rays of light, an evenly 
made smear of cells, a collecting lens and finallj'^ a screen. The 
diameter of the ring of the color chosen is then measured and the 

calculation made from the following formula: D = — w where 

D = diameter of the cells, L = wave length of the color used, 
F = the focal distance of the lens, and R = the radius of the 
spectrum. 

Objections may be raised concerning the measurement of dia- 
meters, the effect of drying, and so on, nevertheless granting all 
these objections, the fact remains that there is a decided difference 
between the spectrum produced by large, and that produced by 
small cells, a fact which may be verified by control measurements 
with the ocular micrometer, or other methods. 

The use of Pijper’s application is simple and inexpensive, but 
requires suitable space and a dark room. Moreover, the measure- 
ment of the circles with dividers is subject to error because the 
dividing line between colors is not clean cut. The Avriter knows of 
two ingenious modifications of Pijper’s method, one by Emmons^® 

. and one by Eve,^® the latter being in use in this laboratory. 

The instrument about to be described is still another modification 
of the same principle for which only simplicity is claimed. There 
are no batteries, parallelizing lenses nor lamps costly or difficult to 
obtain. 

This instrument occupies the upper end of the tube of a monocular 
microscope, the ocular having been removed. One objective is 
removed, as is the condenser and in place of the latter a light is 
inserted. On each side of the stage of the instrument is a millimeter 
scale with vernier, registering the position of a sliding shutter 
controlled by a thumbscrew (Fig. 1). 

A properly made smear is placed, smear side down, on the stage 
and viewed through the pinhole ocular and the shutters set as nearly 
as possible at the extreme periphery of the red circle of the first 
series. The readings on each side are added, the result being the 
diameter of the spectrum. A table gives the corresponding approx- 
imate average cell diameter in microns; the whole procedure requir- 
ing about 30 seconds. This instrument has been used on hundreds 
of slides and has proved to be rapid, easy to use and practically 
foolproof. A smear of each case showing erythropenia is first 
observed with this' instrument, and if the spectrum is smaller than 
normal, other methods are used to confirm the findings. If the 
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spectrum is smaller than normal it is advisable to examine the 
smear with the high dry to rule out rouleaux formation, for the 
cells must be evenly distributed on one plane. If too close together, 
superimposed or widely separated the result will not be satisfactory! ■ 
A properly made smear produces a spectrum Avhich at its center 
shows a small bright area of light occupying the position of violet, 
then a surrounding zone of pale yellow merging into yellow, orange 
and red, then the second series beginning with blue (Fig. 2). 



• Fig. 1. — Showing mounting of instrument; the shutters, and thumbscrews wliich 
control them, and the vernier scales. 

If a marked poikilocytosis is present, then even in a properly 
made smear the spectrum will appear diffuse and without the clean 
cut colors, of the normal spectrum, due to the unequal and distorted 
diffraction, nevertheless the spectrum may often be measured with 
a satisfactory degree of accuracy (Fig. 3). 

While textbooks of physics have been freelj" consulted and the 
opinions of physicists obtained, the writer is particularly indebted 
to hlr. Harry G. Ott for his interest and assistance in solving the 
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physics and mathematics involved. The conclusions reached are as 
follows : In this instrument the light from a pinhole at a standard 
distance falls on the smear. This light is, in a sense, bent by diffrac- 
tion around each of the corpuscles of the smear, at a definite angle 



Fig. 2. — Halo of normal cells. 


for each wave length and corpusele size. This bending changes the 
direction of some of the light, so that it will be sent through an 
observing pinhole above the smear. Each corpuscle of the aggregate 
contributes its own portion of light, all of these overlapping to 
form a nearly evenly illuminated halo. The size of the halo will 
be determined, at the smear, by the corpuscle farthest from the 
axis of the instrument that can send light through the observing 



Fig. 3. — Halo of large -cells, decidedly smaller and more diffuse, due to poikilocytosis. 


pinhole. This is determined by the angle through which the light is 
bent by diffraction around the corpuscle. There is not an even dis- 
tribution of light for all angles around the corpuscle. The intensity 
rises tp maxima for certain angles, with minima of practically zero 
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intensity between. These minima serve to form a definite boundary 
to the halo formed by the maxima just preceding them. The 
first, and the brightest maximum formed by diffraction, lies at an 
angle between the two edges of the portion of the beam that is 
bounded by thfe corpuscle, and bent in such a direction as to pass 
through the observing pinhole. Let X = the pinhole source of 



light, Y = the observing pinhole, D = diameter of corpuscle, 
R, = radius of spectrum, L = wave length of light used, B = dis- 
tance between illuminating pinhole and S, A = distance between 
observing pinhole and S, S = position of smear. The necessary 
difference in path of one wave length will be, D sin E -h D sin C 
= L. But the angles are so small that the tangent and sine may be 
used interchangeably without significant error, hence the equation 
may be expressed: 

D (Tan E + Tan C) = L 

but Tan B = — and Tan C = — 

A B 



L AB 

or ® = R A + B 

It can be seen from the above equation that for a certain size of 
corpuscle, the size of the halo varies directly as the wave length. 


Tabl53 1.— Diameters Obtained by PHOTOGiiArnic and by Microdiffbactometeu 
. Methods. 


No, 

1 . 
2 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 
9 . 

10 . 


Photographic. 

Microdiffractor. 

Difference. 

6.6 p 

6. Op 

O.Op 

8. Op 

7.0 p 

O.Sp 

. . "8. Ip 

7.7 p 

0.4 p 

. . 8. Op 

■ 8. Op 

O.Op 

. 9.8p 

8.7 p 

O.Gp 

. 9-2p 

9. Op 

0.2 p 

. 9.3 p 

9.3 p 

O.Op 

. 9.3 p 

9.3 p 

O.Op 

. 9.9p 

9.8 p 

0.1 p 

. ■ . 10.1 p 

10.1 p 

0.3 p 
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Acknowledgement is made of the cooperation of the Spencer 
Lens Company in meeting the mechanical difficulties. 

Summary. A brief survey of various methods of red cell measure- 
ment is given. 

'A description and use of a simple micro-diffractometer using the 
phenomenon of diffraction for the measurement of erythrocyte 
diameters. 
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THE EFFECT OF SPINAL DEFORMITIES ON THE HEART. 

By Joseph Edeiken, M.D., 

ASSISTANT INSTHUCTOn, SCHOOL OF MEDICINE, UNIVEHSITV OF PENNSYLVANIA, 

PHILADELPHIA. 

(From the Edward B. Robinette Foundation, Medical Clinic, Hospital of the 
University of Pennsylvania.) 


Cardiac signs and symptoms resulting from deformities of the 
spine have been emphasized by Continental writers. However, the 
English and the American literature upon this subject is meager. 
Finley^ has recently reported 4 cases of severe kyphoscoliosis, 
resulting in hypertrophy and dilatation of the heart with cardiac 
insufficiency and death. Reid" also reported a case of scoliosis 
causing cardiac hypertrophy and dilatation. 

The material on which this study is based consists of 26 cases 
of spinal deformities, mostly of severe grade, involving the cervical 
or dorsal regions."' They were divided as follows: kyphoscoliosis, 
15 (left, 1; right, 14); scoliosis, 5 (left, 2; right, 3); kyphosis, 4; 
lordosis, 2. 

A history was taken and physical examination performed on all 
patients. The age, sex, spinal deformity and etiology are listed in 

* Some of these patients were observed through the courtesy of Dr. A. M. Recht- 
man. 
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Table 1. One patient died of uremia;, the remainder are alive, 
although some are incapacitated. The heart was studied fluoro- 
scopically and orthodiagrams drawn in all but 3 cases; in the latter, 
6-foot films were taken. Electrocardiograms were taken in 24 cases. 

Scoliosis and Kyphoscoliosis. According to Vaquez,® Delpech, in 
1848, was the first to record the association of spinal deformities 
with cardiac symptoms. Howei^er, Hippocrates,® in discussing gib- 
bosities in his chapter on articulation, speaks of dyspnea as a com- 
rnon symptom “in those cases where the gibbosity is above the 
diaphragm. De Sauvages, Cullen and Bouvier, according to 
Boas,^ have noted cardiac and respiratory disturbances in kypho- 
scoliosis, and in 1865 Sottas published a thesis on the effect of 
dcAnations of the vertebrae on the functions of respiration and cir- 
culation. Since that time the French and Germans have con- 
tributed many articles on the cardiac pathology and symptomatol- 
ogy of scoliosis and kjqihoscoliosis, but the monograph of BachmaniE 
is tlie outstanding work on this subject. 


Table 1. — Classification of 26 Cases of Spinal Deformities. 



Age. 

Sex 

Etiology. 

1 to 9. 

C5 

o 

o 

i 

CS 

© 

a , 

CN , 

1 

rt 

0 ‘ 

1 

•10 to 19. 

S 

j6 

"5 

£ 

Rickets. 

Tuberculosis. 

CB 

>> 

£ 

o 

, 

& 

a 

s 

1 

A 

Empyema. 

Dislocation of hip. 

Unknown. 

Kyphosis 

. . 

1 



2 

1 

I 

0 

4 

■■ 1 

1 







1 

I 

2 

1 1 


1 

1 

4 

1 



* 

I 1 


3 

Kyphosco- 

liosis 

3 

5 

2 

1 

■ 2 

2 

1 

9 

6 

6 

1 

1 

2 



1 

5 


■ 

B 

B 

B 



1 

1 




1 1 



1 

Total 

4 

s 

5 

3 

4 

2 

11 

15 

7 

5 

2 

1 



1 

1 

9 


Baehmann studied autopsj'- findings in 197 cases of his own and 
79 cases collected from the literature. Cardiac abnormalities were 
found in 154 of 197 cases and, of these, 87 (56 per cent) had hyper- 
trophy or dilatation of the right heart; in 27 (17.5 per cent) the left 
side was affected; in 40 (25.9 per cent) both sides. Displacement 
of the heart and kinking of the great vessels’ were noted in some 
cases. Similar findings have been reported by Bomberg,® Rieder' 
and others. Death was due to heart failure in 116 (59.4 per cent) 
of 195 cases, but in 72 of these it was secondary to a pulmonary 
disorder. 
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Pathologic Physiology. Changes in the size and shape of the 
thorax and the consequent effect upon the lungs are doubtless the 
most important causes of the hypertrophy and dilatation of the 
right side of the heart noted in many of these cases. The lung on 
the side of the deformity is usually compressed, and, while it is 
merelj'' atelectatic in many cases, Bachmann described it as a 
“tongue of fibrous tissue” in some of the marked cases. A com- 
pensatory emphysema on the opposite side further embarrasses the 
right heart. Since this deformity often begins in early life and is 
complete before bodily growth, the thorax lags somewhat behind 
and, as a result, the lung volume is diminished. Hippocrates® noted 
this and believed it the cause of dyspnea. According to Finley, 
the capacity of the lungs has been found to be reduced 20 to 60 per 
cent. Furthermore, the chest wall is limited in movement, and in 
many cases the diaphragm alone moves in respiration, and fre- 
quently this muscle is distorted. Thus the respiratory pumping 
effect is limited, or entirely lost in kyphoscoliosis. Rieder^ believed 
that a faulty gaseous interchange occurs because of the various 
changes in the lungs. These factors may be presumed to burden 
the right heart. Aortic anomalies, such as alterations in its courses, 
twisting' or kinking may burden the left heart. 

Clinical Aspect. Scoliosis and kyphoscoliosis affecting the cervi- 
cal and thoracic ^Trtebr£B are the most serious of the spinal deformi- 
ties from the cardiovascular point of view. Mild cases produce 
very little change with the thorax, but in moderate and severe 
cases the changes are more marked. Some are relatively free of 
symptoms, and even with a severe deformity (Fig. 1) they may go 
on for many years, although dy.spnea on exertion may be present. 
Most of the patients, however, present symptoms sueh as dyspnea, 
cyanosis and edema of the legs. These S 3 '^mptoms tend to progress 
in severity and a clinical picture suggesting right-sided heart failure 
often appears. 1 

Although bronchitis and pneumonia are frequent complications, 
there was evidence of tuberculosis of the lungs in only 1 of our 
26 cases; another has had one tuberculous kidnej^ removed and 
since then has developed tuberculosis in the remaining kidney. 
However, the distortion of the thorax is so great that examination 
of the lungs is exceedingl}'^ difficult and perhaps misleading; the 
possibility, therefore, exists that some of the other cases might have 
tuberculosis of the lungs. There is considerable difference of 
opinion with respect to the frequency’’ of tuberculosis in association 
with these chest deformities.® 

•Interpretation of the phj'sical findings is difficult. Expansion of 
the thorax is poor; in manj'" cases the thorax is fixed. The lung on 
the side of the convexity maj^ be atelectatic, and on the opposite 
side emphj'^sematous; frequentlj'- both appear to be present in the 
same lung. The apex beat is often displaced. Percussion of car- 
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diac outlines is sliown.by orthodiagraphy frequently to be unre- 
liable in seA^ere eases of kjqihoscoliosis. Apical systolic murmurs 





Fig. 1. — Two cases of severe right kyphoscoliosis in (A) a man, aged 35 years, 
and (B) a man, aged G1 years. Dyspnea on exertion was the outstanding symptom 
in both cases. Note the marked differences in shape and position of the heart. 
Orthodiagrams are anteroposterior views. Tiie electrocardiograms sliow a normal 
electrical axis. 

and accentuated pulmonic second sounds, especially in the severe 
cases, are common. Occasionallj'- there is a rough systolic basal 
murmur, due possibly to a twist or kink of the aorta. Fig. 2 is 
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the orthodiagrain of a case in -svlnch this possibility presented itself, 
for fluoroscopically the aorta seemed to make a sharp turn at the 
Icnob as it coursed downward and to the right to reach the spine. 
Sul)sternal or precordial pain is an outstanding symptom in some 
cases. 

Blood pressure variation between the two arms of more than 
10 mm. of mercury occurred in 5 of the 15 cases of kyphoscoliosis. 
The greatest variation observed was 146 systolic and 86 diastolic 
in the right arm, and 104 systolic and 60 diastolic in the left. All 
cases, in which a difference of pressure was observed, had right 
kyphoscoliosis. In 3 cases the higher pressure was observed on the 
right side and in the other 3 cases on the left. Kinking or twisting 
of the aorta and its large branches may be concerned in this produc- 
tion of pressure differences, although they were absent in some of 
the severest cases. 




Fig. 2. — Orthodiagrain of a woman, .aged 3S year.s. .Substernal pain was the chief 
complaint. Fluoroscopically the aorta appeared to make a sharp turn at the knob. 

Cardiac rhythm was regular in all cases. Sottas reported cases 
of arrhythmia and Boas recently observed paroxysmal fibrillation 
in a young woman with scoliosis. 

According to the literature, the vital capacity may be reduced 
as much as 65 per cent in severe cases, but in mild and moderate 
cases may be within normal limits. Flagstad and Kollman^^ found 
little reduction in cases inA^olving the lower dorsal and lumbar 
regions. 

Fluoroscopic Aspect. Scoliosis. The degree, level and direction 
of the curvature are important. High or middorsal scoliosis influ- 
ences the heart more than lower dorsal deformity. Right scoliosis 
is by far the most common and is often complicated by some degree 
of kyphosis. The heart is displaced to the left; in some cases this 
is marked. In many cases of mild and moderate scoliosis the heart 
appears mitralized, the aortic knob small and, at times, the region 
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of the pulmonpy artery prominent (Fig. 3, A). Brugschi^ noted 
this conhguration m 80 per cent of his cases and believed it to be 

however, this configuration is not seen, 
ihe mitrahzation” appears to depend on two factors: (1) 
Enlargement of the right ventricle; (2) rotation of the heart as the 
result of the spinal deformity. Enlargement of the right ventricle 
occurs in the majority of cases and causes the heart to be rotated 



Fig. 3. — A, right scoliosis in a j'oung man. aged 26 years; anteroposterior i-ieas; 
B, same patient in left anterior oblique 45 degrees; C, anteroposterior \'iew of a 
normal young man, aged 26 j'ears; D, after rotation to right anterior oblique 45 
degrees. Note similarity of left borders in A and D. 

upward, backward and to the left.^^ This rotation is apparently 
partially responsible for the configuration of the left border both in 
rnitral stenosis and scoliosis. 

Direct rotation around the longitudinal axis may also be impor- 
tant, as is shown by rotating a patient with right scoliosis to the 
left until the spine appears straight. The heart shadow then 
resembles the normal anteroposterior shadow. Conversely, by 
rotating a normal person to the right until the spine appears curved, 
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the heart shadow frequently resembles that seen in the antero- 
posterior position in right scoliosis (Fig. 3, A-D). 

Sometimes the aortic knob appears very sharp and prominent, 
probably due to the sharp bend taken by the aorta as it courses to 
the right to reach the spine, and to its better visualization since it is 
not obscured by the spine.^^ 




Fig. 4. — Left scoliosis in a boy, aged 7 years. Note the unusually wide aortic 
area and the central position of the heart. The shadow of the spine is within that 
of the heart. 



Fig. 5. — Left scoliosis, complicated by severe hypertension, in a man, aged 48 
years. Note the “uncoiled” aorta and the clear space between the ascending aorta 
and spine. Descending aorta was not \’isualized. 


In left scoliosis the heart assumes a more median position than 
normal and occasionally has the so-called aortic configuration. If 
the deformity is high, the aortic shadow appears considerably 
enlarged, for the aorta, in following the spine to the left, “uncoils” 
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itself (Figs. 4 and 5). Sometimes the descending aorta is seen pro- 
jected alongside the ascending portion of the aorta. The aortic 
diameter, however, is not found widened. Low thoracic deformity 
will not cause a change in the aortic arch but the heart remains in 
the median position. 

Kyphoscoliosis. Most eases of scoliosis are complicated by some 
degree of kyphosis. The configuration of the heart in these cases 
is usually not a combination of the effects seen in pure scoliosis and 
pure kyphosis, but is of a bizarre form and varies considerably 
from case to case (Fig. 1). Its form may be influenced by several 
factors, all of which are variable in their effect upon the heart. 
Among these are: (1) Spina! deformity and its consequent effect 
upon the bony thoracic cage; (2) hypertrophy and dilatation of the 
various chambers of the heart; (3) the height of the diaphragm; 
(4) coincident complications, such as hypertension and vahmlar 
disease. 




Fig. 6.— a, anteroposterior, and B, lateral views of a ivoman, aged 56 years, with 
kyphosis- C, anteroposterior, and D, lateral views of a boy, aged 9 years, with 
moderate funnel chest. All views have been reduced proportionately. 


In severe cases the distortion of the thoracic cage is so great that 
the heart appears to assume a shape suitable to the space containing 
it especially if the deformity occurs early in life when the organs 
have the greatest power of adaptability. This is exemphfi^ by 
the contrast in shape of the heart in funnel chest and kyphosis; in 
the former the heart appears large but flat; m the latter, sma 
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and long (Fig. 6, A-D). In kyphoscoliosis decrease of the antero- 
posterior diameter on one side and increase on the other side of the 
chest may be seen in the same patient, and its effect upon the heart 
Avill vary in different cases. 

The deformity of the thorax also has a marked effeet upon the 
diaphragm. In kyphoscoliosis the diaphragm is usually high and 
the effect further complicates the picture of a displaeed and rotated 
heart of unusual shape. 

Hj^iertrophy and dilatation of the various chambers of the 
heart will, of course, alter the cardiac silhouette. Faetors eoncerned 
in the production of mitralization, such as right-sided enlargement 
and rotation, have been discussed above. Left-sided enlargement 
whether due to the deformity or to some eoincident faetor, sueh 
as hypertension, may also affect the eardiac silhouette (Fig. 5). 

The position of the heart also varies from ease to case. It is 
usually displaced to the left but in some cases it assumes a median 
position. 

The transverse and descending aorta were visible in a few cases 
of right kyphoscoliosis. In each instance it erossed diagonally 
from its left position to reach the spine far to the right. In 2 cases 
observed postmortem, of whieh 1 is included in this series, the 
portion of the aorta which would normally be the descending aorta 
coursed directly to the right to reach the spine, and then closely 
followed its curve downward. Klawansky® and Dwight^® have 
deseribed cases in which a remarkable deformity of the aorta 
resulted from following a tortuous spine. 

Electrocardiographic Aspect. Eleetrocardiograms were taken of 4 
cases of scoliosis and 14 cases of kyphoseoliosis. Exeept for axis 
deviation the tracings were normal in 16 instanees. The 2 abnormal 
electroeardiograms were from patients with kyphoscoliosis. In 1 
the Q-R-S complex in Lead II was definitely split; in the other 
there was evidence of marked myoeardial disease. The latter elec- 
trocardiogram, however, was from a patient with marked hyper- 
tension (190 systolie and 158 diastolic) and also a pituitary disorder. 
In no instanee was there any disturbanee in eonduetion, although 
^"aquez has noted defects in conduction in some of his eases. 

Three eases of Ityphoscoliosis and 2 of scoliosis showed a left 
axis deviation. One of the former, however, occurred in the ease 
of hypertension mentioned above. One ease of kjqDhoscoliosis 
showed a right axis deviation. The most marked cases, however 
(Fig. 1), showed a normal axis. Two possible explanations are 
offered for the infrequency of axis deviation, de.spite marked 
displacement of the heart. 

1. In a small minority of cases the heart may be displaced as a 
whole without rotation on its anteroposterior or longitudinal axis. 

2. Rotation of the heart around its longitudinal axis compensates 
for the rotation around the anteroposterior axis. According to 
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Meek and Wilson/^ displacement of the heart to the right or left 
usually causes a combined rotation on both axes and produces 
electrocardiographic changes which cannot be predicted, because of 
the opposing effects of simultaneous rotation around the antero- 
posterior and longitudinal axis. 

Kyphosis. Pure kyphosis is relatively uncommon. According to 
the literature most of the patients do not present cardiac complaints. 
.The increase in the anteroposterior diameter of the chest compen- 
sates fqr the decreased transverse and vertical diameters. The lung 
capacity is not reduced and there is little effect upon the circulatory 
system, although the shape and position of the heart and great 
vessels are considerably altered. Three of the 4 cases of kj^ihosis 
in this study presented cardiac symptoms, but in each case a 
complicating factor (hyperthjToidism in 2, arteriosclerosis and 
hypertension in 1) was probably responsible. 

On fluoroscopic examination in the anteroposterior view, the 
heart appears’ small or normal in size, centrally placed and dense. 
In the lateral view it appears large. Thus its shape is altered, the 
anteroposterior diameter at times being greater than the transverse 
(Fig. 6, A-B). The arch of the aorta seems less rounded— in fact, 
almost flattened— as' it extends posteriorly to follow the spine. The 
barium-filled esophagus which appears short in the anteroposterior 
view is seen to take a normal course. 

Electrocardiograms were normal except for the fact that in 1 
patient with hyperthjToidism auricular fibrillation was present. 

Lordosis. Mild grades of lordosis are common, but have no effect 
upon the heart and are, therefore, not included in this study. 
vSevere grades, affecting the thoracic spine, are uncommon unless 
complicated by some degree of scoliosis. According to Barie,*® 
many patients with lordosis do not present cardiovascular sjunp- 
toms, although some complain of dyspnea on exertion. The 2 
cases included in the present study had.no cardiac symptoms. Both 
were, however, incapacitated from other causes. 

According to Barie the heart is displaced to the left, but in our 
2 cases no displacement was noted. The anteroposterior diameter 
of the heart in both cases was reduced, in 1 markedly (Fig. 7). 

The electrocardiogram in 1 case, (infectious arthritis) showed 
inverted T waves in Leads I and II. In the other, it was normal 
except for a left axis deviation. 

Summary and Conclusions. 1. Spinal deformities, especially scolio- 
sis, and kyphoscojiosis have a profound effect upon the lungs, and 
the effect upon the heart is probably secondary to the latter in most 
cases. Kinking or twisting of the great vessels as the result of 
displacement of the heart may be responsible for certain cardiac 

signs and symptoms. r i- • 

2. Most patients with kjTihoscoliosis and severe grades of scoliosis 
have signs of right-sided disturbance of cardiac function. How- 
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ever, they may live for years, many being restricted in activity 
because of dyspnea on exertion. Some are cyanotic and a few show 
edema of the legs. According to the literature most cases die of a 
pulmonary complication. 

3. Kyphoscoliosis causes marked changes in the size, shape and 
position of the heart. The shape and position of the heart vary 
considerably from case to case. 

4. The aorta tends to follow the spine in spite of the deformity. 
In 2 cases of right kyphoscoliosis observed postmortem the aorta 
coursed directly across the thorax to reach the spine. 




Fig. 7. — Anteroposterior and lateral views of a young boy, aged 10 years, with 
lordosis. Note the comparatively small anteroposterior diameter. 

5. Pure scoliosis due to organic disease is relatively uncommon 
and is usually right-sided. In the latter the heart is displaced and 
often rotated to the left, causing it to appear “mitralized.” The 
aortic knob appears very sharp in some cases. Left scoliosis causes 
the heart to become centrally placed and the aortic area to appear 
widened. The aortic diameter, however, is not increased. 

6. Three of the 4 cases of kyphosis ineluded in this study pre- 
sented cardiac complaints, but there were complicating factors in 
each case sufficient to account for the symptoms. In pure kj’phosis 
the anteroposterior transverse diameter ratio tends to be greater 
than normal. 

7. Two cases of lordosis presented no cardiac symptoms. The 
anteroposterior-transverse diameter ratio was smaller than normal 
in both. 

8. Exeept for axis deviation in six instances, the electrocardio- 
gram was normal in 20 of 24 cases of spinal deformity. Two of 
the 4 abnormal electrocardiograms were in patients with hyper- 
thyi’oidism and hypertension. The infrequencj'’ of axis deviation 
despite displacement and rotation of the heart is probably due to 
the opposing effects of rotation around longitudinal and anteropos- 
terior axes. 

Note. — This study was undertaken at the suggestion of Dr. Stengel. Dr. Wol- 
ferth has made many valuable suggestions. 
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CUNICAI. OBSERVATIONS ON THE CAROTID SINUS REFLEX. 

I. The Frequency and the Degree of Response to Carotid 
Sends Pressure Under Various Diseased States. 

By Louis H. Sigler, M.D., 

BBOOKIjYK, n. y. 

INSTRUCTOR OF MEDICINE, NEW YORK POST-GRADUATE MEDICAL SCHOOL OF COLUMBIA 
UNIVERSITY, NEW YORK CITY. 

It has been knovoi for many years that pressure on tlie carotid 
artery at tlie level of the cricoid cartilage would produce Mowing of 
the heart. Perry^ observed this phenomenon as long ago as 1770 
in a ease of hemiplegia. In 1868 Czermak- called attention to this 
reaction and quoted Pfliiger, who first obtained this effect on vagal 
stimulation in animals. In the same year Sustschinsky^ showed 
that this vagal response in animals could be obtained in one of three 
ways; (1) by removal of the accelerator nenTs; (2) by le.ssening 
the coronary blood supplj^ to the heart; (3) by decreasing the ven- 
tilation of the blood. _ 

Until recent years, tlie mechanism of the production of this 
reaction was considered to be a direct mechanical stimulation of the 
A'agus nerve running in the carotid sheath. It was found, howevCT. 
that in certain individuals, a minimum amount of pressure, insuffi- 
cient to affect the vagus', produced results. Besides, Scherf'' sue- 
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ceeded in producing slowing of the heart by stimulation of the 
central end of the cut vagus in an individual who underwent a 
vagotoinj'" operation for therapeutic purposes. It was, therefore, 
evident that it was a reflex rather than a direct vagal reaction which 
was responsible for the phenomenon. 

The mechanism of this reflex remained to be worked out by Her- 
ing® in a series of animal experiments. He showed that this reflex 
originates in the wall of the sinus of the internal carotid artery near 
its junction with the external carotid. The afferent fibers run in the 
glossopharyngeal nerve where they enter by a branch, termed by 
him the “Sinus Nerve” which starts in the sinus wall. Mechanical 
irritation of the sinus wall, either external or internal, results in two 
independent reflexes— one producing slowing of the heart and 
another a fall in blood pressure. The efferent impulse which slows 
the heart is carried by the vagus. Hering further showed that the 
sinus nerve has constant tonicity, for its severence results in a slight, 
permanent rise in blood pressure and pulse rate. 

Although reflex slowing of the heart oecurs in all experimental 
animals as well as in man by elamping the carotid sinus, ordinary 
mechanical stimulation caused by pressure upon the sinus area 
from without produces slowing only in a limited number of cases. 
It has been found to accompany various diseased states. Perry,^ as 
said before, observed it in a case of hemiplegia. Czermak,^ Quincke® 
and De la Harpe’' found it in connection with cerebral disease. 
Concoto® observed it in a case of epilepsy and arteriosclerosis and 
in another case of cardiac hypertrophy and endocarditis. DeCeren- 
ville® observed it mainly in cerebral disease, less constantly in 
general arteriosclerosis, occasionally in convalescence from acute 
disease, but almost never in health. Wenckebach*® found marked 
response to very slight pressure to occur in very badly diseased 
hearts. Hering® obtained active response in localized sclerosis of 
the carotid artery, especially at the sinus of the internal carotid, 
and quoted Koch who found localized sclerosis of the carotid sinus 
in 4 autopsy cases who presented a marked reaction during life. 
Danielopolu and Missirlin** considered an exaggerated reaction to 
pressure a valuable diagnostic means in chronic myocardial disease 
existing in a latent form. Braun and Samet*^ presented a series 
of cases with coronary disease that showed marked response. They 
also produced coronary lesions in animals and found that such 
lesions increased vagal response. Their conclusions were that 
heightened response to vagal stimulation is indicative of coronary 
disease and is of grave prognostic significance. Most of their 
patients who showed an exaggerated response died in a few weeks 
or months. ’ Sanders*® found some response in normal persons. 

It would seem, then, that this reflex vagal response accompanies 
certain pathologic conditions and may even occur in apparently 
normal individuals. Its importance as a diagnostic means in cardiac 
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disease, stressed particularly by Concoto,® Wenckebach, lo Danielo- 
polu and Missirlin," and Braun and Samet'" makes it of special 
interest. The test is a simple one and, if it has any value in diag- 
nosis, it certainly deserves careful consideration and more wide- 
spread use. 

With a view of determining the frequency of occurrence of this 
reflex in various diseased states and in an attempt to ascertain its 
diagnostic signiflcance, I performed the test on' a series of 345 
cases obtained from the cardiac clinic and the ward service of 
the Harbor Hospital, the cardiac clinic of the New York Post- 
Graduate Hospital, the general medical ward service of the Coney 
Island Hospital, and from private practice. The cases were divided 
into the following five groups according to the main diagnosis: 
Group I, coronary artery disease with definite myocardial dam- 
age; Groiip II, hjqiertension and h 3 q)ertensive heart disease; 
Group HI, rheumatic heart disease; Group IV, patients with 
abnormal signs or symptoms referable to the heart, but showing 
no definite evidence of heart disease; Group V, general constitu- 
tional disease (non-cardiac). This paper is a preliminary report, 
dealing with the male and female response to carotid sinus pressure 
in the various groups, and the degree of such response in each group. 

Detailed Analysis of Cases. Group I (115 cases). The pre- 
dominant diagnosis was coronarj^ sclerosis with definite evidence of 
more or less mjmcardial disease. Most of tliese cases showed evi- 
dence of general arteriosclerosis; 41 presented the anginal syndrome; 
16 had attacks of coronarj" occlusion; 28 had no angina, but presented 
other evidence of coronary disease. In addition to coronarj'- changes, 

7 cases had chronic bronchitis, 2 diabetes, 1 bronchial asthma, 2 
obesity, 8 were in the period of menopause, and 5 showed evidence 
of congestive heart failure. 

Group H (56 cases). The predominant diagnosis was hyper- 
tension. Four cases showed eiddence of aortic sclerosis with dilata- 
tion; 7 had coronary" occlusion; 5 were in the menopause; 24 had 
considerable cardiac enlargement; 1 had mitral stenosis, probably 
of rheumatic origin; 1 had chronic nephritis; 2 cerebral sclerosis; 

6 diabetes; 1 a diffuse aneurysm of the aorta; 1 had congestive heart 
failure ; 4 had no complications or associated disease. 

Group HI (50 cases). This group comprised a variety of 
chronic rheumatic cardiovalvular disease. Only 5 cases had acute 
rheumatic cardiac involvement. Of the chronic cases there were 
21 with mitral insufficiency and stenosis, 1 with mitral stenosis and 
aortic insufficiency, 10 with mitral stenosis, 6 with mitral insuffi- 
ciency, 2 with aortic insufficiency, 1 witli double mitral and aortic 
insufficiency, 1 with aortic stenosis, 1 with double mitral and aortic 
stenosis, and 1 with mitral and aortic insufficiency. Three cases 
were fibrillating, 5 cases showed evidence of congestive failure, 1 
case of mitral stenosis showed first degree heart block. 
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Group IV. Predominantly neurocirculatoiy asthenia (58 cases). 
They showed some symptoms or signs referable to cardiovascular 
distui’bances but no definite evidenee of anatomic cardiac pathology 
and no definite etiology pointing to heart diseases. Twenty patients 
complained of precordial pain; 15 complained of asthenia, occa- 
sional palpitation and some shortness of breath on exertion; 2 
had angioneurotic edema; 12 showed simple tachj'-cardia, marked 
nervous irritability and vasomotor disturbances; 2 cases presented 
moderate thyrotoxicosis; 3 were diabetics; 4 presented disturbances 
incident to the menopause. 

Group V. No cardiovascular disturbances (66 patients). Six- 
teen patients suffered from various forms of neurasthenia; 4 had 
marked obesity; 5 had chronic pulmonary tuberculosis, 2 of Avhom 
showed evidence of activity; 1 had Addison’s disease; 2 had mild 
thyrotoxicosis; 4 suffered from gastro-duodenal ulcers, 6 from chronic 
cholecj^stitis; 1 from sacro-iliac arthritis; 1 had a pituitary tumor; 
3 had chronic appendicitis; 1 chronic nephritis; 1 gastric carcinoma; 
1 pyelonephritis; 1 cerebrospinal lues; 2 chronic bronchitis and 
bronchiectasis; 1 osteoarthritis of the knee joints; 2 bronchial 
asthma, and 1 was in convalescence from lobar pneumonia; 5 had 
no definite disease but complained of chronic constipation. Two of 
these had evidence of chronic foci of infection in the tonsils and 
sinuses. 

Individual Group Response to Carotid Pressure. Table 1 represents 
the responses of males and females in the various groups to carotid 
sinus pressure. In each group we have the number of males and 
females examined— the total number responding with the percent- 
age response, the number responding to both-sided pressure, the 
number responding to left-sided pressure only, and the ’number 
responding only to right-sided pressure. In a separate column is 
the average for all groups showing the above responses. Fig. 1 is a 
graphic representation of the percentage response in the various 
groups as Avell as in the average for all groups. 

It will be noted that the total number of patients responding is 
greatest in Groups I and II, less in Groups III and V, and least in 
Group IV. In all groups except in Group I, the total number 
responding among females is definitely smaller than among males. 

The number of patients showing complete response, that is the 
response to both right- and left-sided pressure, is greatest in Groups 
I, II and III. In Groups IV and V the number showing complete 
response is greatly diminished. That is, in total response as in 
complete response, the females show a definitely smaller percentage 
response than males in each group as well as in the average for all 
groups. 

In single-sided response, there is a greater percentage in Groups 
III, IV and V than in Groups I and II, and generally a greater 
percentage among females than among males. In all groups. 
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liowever, the Dumber showing single-sided response is markedly 
smaller than those showing complete response, and the number 
responding 'on right-sided pressure is smaller than the number 
responding on left-sided pressure. 



Group I Group II 
Total Response, Male 
Total Response, Female 
t Complete Response, Male 
Complete Response, Female 


Group III 


Group IV Group V Averecu 
Right Response, Only Male 
inrilltllil Right Response, Only Female 
Lelj Response, Only Male 
f* ' "H Left Response, Only Femsie 


Fig. 1. — Percentage response to vagal stimulation. Total response includes all 
response. Complete response includes response to both, right and left stimula- 
tion in the same patient. Right response includes only response to right stimu- 
lation. Left response includes response only to left stimulation. 


Table 1. — Response to C.arotid Sinus Pressubb Among M.ales .and Females. 


Groups. 

Total No. 
of cases. • 

Total not 
responding. 

Total responding and 
percentage response. 

Complete response 
and percentage. 

' 

Left response alone 
and percentage. 

Right response alone 

and percentage. 

Male. 



F^ 

Male. 

Female, 

Male. 

Female. 

Male. 

Female. 

Male, 

Female. 




No. 

%• 

No. 

%. 

No. 

%. 

No. 

Of 

/o- 

No. 

%. 

No.| %. 

1 

No.; %. 

1 

No.j %. 

I- ; 71 

44 

16 

10 

55 

77.2 

34 

77.2 

47 

66.2 

21 

47.7 

6 

8.4 

7 ]15.9 

2 : 2.8 

6 113.6 

II 

22 

34 

4 

14 

18 

SI.S 

20 

5S.S 

15 

68.2 

14 

41.2 

1 

5.4 

5 [14.7 

2 ! 9.1 

1 

III 

W 

36 

0 

15 

13 

frl.3 

21 

58.3 

7 

50.0 

u 

30.5 

2 

14.3 

8 |22.2 

0 ; 0.0 

2 j 5.5 

IV 

24 

34 

10 

22 

14 

58.3 

12 

35.2 

9 

37.5 

30 

29.4 

5 

20.8 

1 ) 2.9 

0 j 0.0 

1 ! 2.9 

V 

27 

39 

9 

15 

IF 

66.5 

24 

61 ;5 

11 

40.7 

10 

25.6 

3 

n.i 

9 |23.1 

4 jl4.S 

5 !l2-S 

Tot.Al 

158 

187 

44 

76 

114 

72.1 

111 

59.3 

89 

56.3 

66 

35.3 

17 

10.8 

30 |l6.0 

’ 1 

8 ! 5.0 

15 j 8.0 

I 


i 1 1 I J ' ' ! L ^ 

response to both right- and left-sided pressure. 


To sum marize, we find ; (a) That the greatest number respond^ 
to carotid sinus pressure is in the arteriosclerotic 
tensive groups, although the other groups also responded n lug i 
perLnta-ek The least response is shotwi m neuroe.rcniator} 
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asthenia, (h) The response to both-sided pressure is greatest , in 
arteriosclerotic, hypertensive and rheumatic heart disease, and 
much less in the non-cardiac groups where there seems to be a 
greater tendency toward response to one-sided pressure, especially 
left-sided, (c) Females show a much smaller incidence of response 
in all groups and one-sided response is more frequent in them than 
in males. 

Degree of Slowmg. The degree of slowing was determined by 
comparing the heart rate before and after sinus pressure was 
applied. The amount of pressure used Avas the maximum required 
in a given case to produce the maximum slowing. This amount 
varied with different patients. In many cases, very little pressure 
produced stoppage of the heart for as long as 2 to 7 seconds. In 
others, considerable pressure produced only 10 to 25 per cent sIoav- 
ing. In a fcAv cases, instead of slowing, an acceleration of the heart 
Avas obsei’A'ed, probably due to pain or excitement incident to pres- 
sure, or perhaps to a cardio-accelerator reflex set up by the pressure. 

In many cases the greatest amoxmt of sloAving occurred about 1 
or 2 seconds after the maximum pressure Avas applied, and lasted 
as long as pressure AA’as maintained. In all cases, except Avhere the 
heart stopped, the rate obtained by pressure AA^as multiplied by the 
time in seconds to arrive at the rate per minute. Thus, if the rate 
obtained AA^as 4 beats in 6 seconds of pressure, the rate was consid- 
ered to be 40 per minute. With a previous rate of 75 per minute, 
the sloAving was taken to be about 53 per cent. 

In some cases the sloAving outlasted the pressure. This occurred 
in those cases Avhich responded to a minimum amount of pressure. 
Here the pressure Avas at once discontinued for fear of untoAvard' 
effects of heart stoppage, for in all these cases the heart stopped for 
2 or more seconds. In most cases the heart rate Avould sloAv down 
on the first 5 or 6 seconds of pressure and would rise again on the 
continuation of such pressure. 

The degree of slowing Avas divided into three grades— that of less 
than 25 per cent of the original rate, that of 25 to 75 per cent, and 
that with stoppage of the heart for more than 2 seconds. We shall 
consider these degrees of sloAving as mild, moderate and marked, 
respectively. 

Table 2 and Fig. 2 represent the A'arious groups responding accord- 
ing to these degrees of sloAving. It Avill be noticed that the percentage 
of patients shoAving mild degree of sloAving is greatest in Groups I^' 
and V and less in Groups, I, II and III. In all the groups the 
number of females responding in a mild degree iiiA^ariably exceeds 
the number of males. 

In all groups the predominant sloAving is moderate in degree, 
and the number of females responding in that degree is also greater 
except in the non-cardiac groups AA'here the number shoAving a 
marked degree of sloAving is small, and the males respond predom- 
inantly in moderate degree. 
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In the cardiac groups, especially the arteriosclerotic and the rheu- 
matic, there is a greater tendency toward a marked degree of slow- 
ing, and a greater number of males respond to such degree than 
females. In Group I'\i', the number showing a marked response 
IS comparatively small. In Group V there seems to be a greater 
tendency for females to show such response. In the average for all 
groups, males show marked response in greater number than females. 



Imim Slowing less than 25; oloriglntl. male I!'.-":-) Slowing more than 25; ol original, female 

llllllltllll Slowing lesstfian 25; of original, lemale" Stoppage of heart more than 2 sceonds, male 

Slowing more Ifran 25; of original, mafo tlr- - Sloppege of heart more than 2 seconds- femsfe 


Fig. 2. — Degree of slosving. 


T.^ble 2. — Degree of Slowing in the Various Groups. 



Slowing, 

Less than 25% of original. 

Slowing. 

More than 25% of original. 

Heart stopped. 

Groups. 

1 

j Male, 

Female. 

Male. 

Female. 

Male. 

Female. 


No. of 
j cases. 

i 

Per 

cent. 

No. of 
cases. 

Per 
cent, j 

No. of 
cases. 

Per 

cent. 

No. of 
cases. 

Per 

cent. 

No. oi 
cases. 

Per 

cent. 

No. of 
cases. 

Per 

cent. 

I ! 

1 

i " 

12.7 

13 1 

38. 2 j 

1 

25 

45.4 

19 

55.8 

23 

41.8 

2 

5.8 

II ! 

5 

27.7 

s 

40.0 

8 

44.4 

n 

55.0 

5 

27.7 

1 

5.0 

Ill 1 

1 : 

11.0 

s 

38.1 1 

4 

44.4 

12 

57.1 

4 

44.4 

1 

4.7 

“iF-n 

7 i 

50.0 

6 

SO.O j 

6 

42.8 

5 

41.6 

1 

7.1 

1 

8.3 

V 

' 

38. S 

14 

5S.3 j 

10 

55.5 

8 

33.3 

1 

5.5 

2 

8.3 

Total 

27 

23.6 

19 1 

44.5 

53 

46.5 

55 

49.5 

34 

28. 0 

7 

6.3 


The percentage of slowing was arrived at by comparing the rate before with the 
rate after carotid sinus pressure was applied. The percentage number of cases 
showing the various degrees of slom’ng was calculated on the basis of the number 
of cases responding. 

To snvimarizc, we find: («) That tliere is a greater tendency 
toward a mild or moderate degree of slowing in the non-cardiac 
o-roups of patients and moderate or marked in tlie cardiac groups. 
(6) Females show a greater tendency than males toward mild 
response, and lesser tendency totvard marked response. 
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Discussion. It will be seen from the observations presented in 
this paper that reflex slowing of the heart produced by carotid 
sinus pressure occurs in a variety of conditions. The greatest 
incidence of response, especially of marked response to compara- 
tively little pressure, occurs in arteriosclerosis and hypertension 
with evidence of severe myocardial damage, as well as in rheumatic 
heart disease. Its occurrence in other conditions, even if in a 
milder degree, and its absence in some very severe forms of cardiac 
disease call for broader explanations of this phenomenon than the 
mere presence of cardiac disease. Besides, the diminished response, 
both in incidence and degree, in neurocirculatory asthenia and in 
females cannot be explained merely on the bases of local disease. 
We must infer the existence of a vagotonic predisposition inherent 
in certain individuals, making them susceptible to reflex vagal 
activity. Although the Eppinger and Hess theory’'* of vagotonic 
and sjunpatheticotonic constitutions is applicable to a very limited 
number of cases, we cannot doubt the existence of a vagotonic 
predisposition without in most cases showing symptoms under 
ordinary circumstances, but exhibiting itself under adverse circum- 
stances and caused by external stimulation. Judging from our 
findings, such vagotonic tendency is much smaller in females than 
in males and is also small in neurocirculatory asthenia. The actual 
existence in females and in neurocirculatory asthenia of a greater 
tendency toward sympathetic nerve response is evidenced by the 
frequent occurrence here of simple tachycardia and changing tem- 
perament. 

We carmot doubt that local disease such as sclerosis at the carotid 
sinus, in the brain or in the heart affecting the various components 
of the reflex vagal arc may lower the threshold of irritability of that 
arc, thereby increasing the response. This is evident from the 
reports of the authors quoted in the preliminary remarks in this 
paper. It seems, however, that an inherent tendeney toward vagal 
response is necessary to get the effects of carotid sinus pressure, 
even in those cases where such effects are expeeted to be present. 

Summary and Conclusions. Carotid sinus pressure was carried 
out on a series of 345 cases, consisting of 158 males and 187 females. 
The cases were divided into the following five groups : (1) Arterio- 
selerotie heart disease; (2) hypertension and hypertensive heart 
disease; (3) rheumatic heart disease; (4) neuroeirculatory asthenia, 
and (5) general constitutional disease with no cardiac abnormalities. 
There was a greater number of patients showing slowing, and the 
degree of slowing was much more marked in arteriosclerotic and 
hj'pertensive groups. The rheumatic heart disease and the general 
constitutional disease groups were next in number and degree of 
slowing. The neuroeireulatory asthenia group showed the least 
number and lowest degree of slowing. In all groups, females showed 
a definitely milder grade of slowing than males, and the number 
responding was definitely smaller. 
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A possible explanation for the variation in response is that a vago- 
tonic predisposition is necessary for an effective response. This 
predisposition is greater in males, and less in neiirocirculatory 
asthenia. Local disease, as sclerosis in the carotid sinus, vagal 
center or heart, greatly accentuates the reflex in the predisposed 
individual. 
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CLINICAL OBSERVATIONS ON THE CAROTID SINUS REFLEX. 

' n. The Response to Carotid Sinus Pressure at Various 
Ages and Heart Rates ’and Rhythms. 

By Louis H. Sigler, M.D., 

BROOKIiYN, N. Y. 

INSTRUCTOR OF JMEDICIKE, NEW YORK POST-GRADUATE MEDICAI/ SCHOOL OF COLUMBIA 
UNIVERSITY, NEW YORK CITY. 


This paper deals with a further analysis of the series of cases 
reported in the preceding paper (I) as to the frequency of response 
to carotid sinus pressure at various ages, ‘ and under various heart 
rates and rhythms. The object of tliis study is to determine if 
vagal response is altered by age, and if a heart already under 
increased vagal influence such as in sinus bradycardia and sinus 
arrhythmia is more susceptible to reflex vagal stimulation than a 
heart under predominant sympathetic control such as in simple 

taclnmardia. . . , 

Frequency of Response at Various Ages. All patients in the various 
groups were divided according to their ages into the following four 
subgroups: adolescents (5 to 20 years of age); adults (21 to ), 
middle age (41 to 60): and old age (61 to 80). 

We find in Table 1 and Chart I that m the average for all groiqis 
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CiiAHT I. — Percentage response to carotid sinus pressure at given ages. Ordinate 
represents percentage response. Abscissa represents age groups. 


Table 1. — Responses to Carotid Sinus Pressure, at Various Ages and in 

THE Various Groups. 


Groups. 

Ages, 5 to 20 years. 

Ages, 21 to 40 years. 

Ages, 41 to 60 years. 

Ages, 61 to 80 years. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

I . . 

0 

0 

0.0 

6 

4 

60.0 

56 

16 

77.7 

25 

8 

78.8 

II . . 

0 

0 

0.0 

3 

0 

100.0 

24 

14 

63.2 

8 

7 

53.3 

Ill . . 

(i 

1.3 

.31.6 

15 

4 

78.9 

7 

5 '58.3 

0 

0 

0.0 

IV . . 

1 

12 

7.7 

11 

12 

47.8 

12 

s 

60.0 

2 

0 

100.0 

V . . 

2 


33.3 

14 

19 

42.4 

17 

7 

70.8 

2 

1 

66.0 

Total av. 

9 

29 

23.9 

49 

39 

55.7 

116 

50 

69.9 

.37 

16 

69.0 


Group I, arteriosclerotic heart disease; Group II, hypertension and hypertensive 
heart disease: Group III, rheumatic heart disease; Group IV, neurocirculatory 
asthenia, and Group V, general constitutional disease. 
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as well as in the individual groups, the number of cases responding 
to carotid sinus pressure is small up to 20 years of age, and greatly 
increases between 21 and 40 years. The maximum response occurs 
between 41 and 60, after which age no definite further increase is 
noticed. The exceptions found may be accounted for by the insuffi- 
cient number of cases observed. Thus, in the hypertensive group 
the curve shows a maximum rise between the ages of 21 and 40, 
but inasmuch as there were only 3 cases in that group at these ages, 
no conclusions can be drawn. Likewise, in the rheumatic heart 



Cham II. — Percentage response to carotid sinus pressure with given he.irt rates. 
Ordinate represents percentage response. Abscissa represents rate of heart per 
minute. 

disease group, the curve seems to show the highest peak between 
21 and 40. Here there is a greater number of cases between those 
ages than at later ages, and again no definite conclusions can be 
drawn. In the neurocirculatory astlienia group, there seems to be 
a tendency toward a marked further rise after 61 years of age, but 
inasmuch as there are only 2 cases in this group above that, age, no 
significance is to be attaclied to this rise. 

In the arteriosclerotic and hj-pertensive groups, there were no 
cases Younger than 20 years. In the rheumatic heart disease group. 
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there were no cases older than 60 years. The appropriate colums in 
those groups are therefore represented by zeros^ and the respective 
curves start or end at ages where figures are available. 

Frequency of Eesponse With Various Heart Rates. In the deter- 
mination of the frequency of response to carotid sinus pressure in 
individuals showing different heart rates, the various groups of 
patients were divided into the following four subgroups: (1) those 
showing very marked bradycardia (the rates being 40 to 50 beats per 
minute); (2) those with moderate bradycardia (rates varying be- 
tween 51 and 70); (3) those with normal rates (between 71 to 90), 
and (4) those with tachycardia (rates of over 90 beats per minute). 

It will be noticed (Table 2 and Chart II) that with heart rates 
of 50 or less beats per minute, no slowing was obtained bj^ carotid 
sinus pressure. Although only 4 sueh cases have been observed 
and therefore no definite conclusions can be drawn, the absence of 
slowing in every case is nevertheless significant. With moderate 
bradyeardias, on the other hand, the tendency for response appears 
to be maximum in the average, and in the arteriosclerotic and the 
various constitutional disease groups, while in the other groups 
it is slightly less than with normal heart rates. In view of the smaller 
number of cases in the moderate bradycardia group as compared 
with the group showing normal rates, the slightly diminished 
response here among the other disease groups is undoubtedly due 
to discrepancies in numbers. With rates of over 90, there is a 
decided drop in response in each group. 


Table 2. — Response to Cabotid Sinus Pressure at Vahious Heart Rates in 

THE Various Disease Groups. 


Groups. 

Rate, 40 to 50. 

Rate, 51 to 70. 

Rate, 71 to 00. 

Rate, over DO. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

No. 

re- 

spond- 

ing 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

No. 

re- 

spond- 

ing. 

No. 

not 

re- 

spond- 

ing. 

Per 

cent 

re- 

spond- 

ing. 

I . . . 

0 

2 


25 

5 

83.3 

36 

17 

67.0 

20 

10 

60.6 

II . . . 

0 

0 


4 

3 

57.0 

27 

14 

05.8 

5 

4 

55.5 

Ill . . . 

0 

0 


3 

3 

50.0 

17 

10 

62.9 

8 

9 

47.2 

IV . . . 

0 

2 


1 

3 

25.0 

12 

14 

46.2 

11 

14 

44.0 

V . . . 

0 

0 


2 

1 

66.6 

18 

18 

50.0 

13 

14 

48.1 

Total . 

0 

4 

0 

35 

15 

70.0 

no 

73 

60.1 

57 

51 

48.3 


Group I, arteriosclerotic heart disease: Group II, hypertension and hypertensive 
heart disease; Group III, rheumatic heart disease; Group IV, neurocirculatory 
asthenia, and Group V, general constitutional disease. 


Frequency of Response With Various Rhythms of the Heart. The 
entire series of cases presented three heart rhythms. Many cases 
in each rhythm showed premature contraction, but no separate 
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subdivision of such cases was made. There were 287 cases with 
regular sinus rhythm, 49 cases with definite sinus arrhythmia, and 
only 9 cases with auricular fibrillation. The preponderance in the 
number of cases of normal sinus rhythm over the other two rhythms, 
and especially over auricular fibrillation, makes comparison of 
response under the three rhythms not entirely reliable. Some 
deductions may, however, be made from the comparison. 



Ghaut III.— Percentage response to carotid sinus pressure in various rhyUnns. 
Ordinate represents percentage response. Abscissa represents rhythm. 


We find (Table 3 and Chart III) that the curve of average response 
has its highest peak under regular sinus rhjd;hm, a lower level under 
sinus arrhjd;hmia, and lowest under auricular fibrillation. Itus 
applies with slight variation to all other curves except that of arterio- 
sclerotic heart disease. Here there is a definitely greater proportiona 
response with sinus arrhythmia and with aurieiilar fibrillation, in 
both all cases with arteriosclerotic heart disease responded. Al- 
though the number of such cases is small, complete response without 
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exception has some signiJBcance. In the hypertensive group, the 
eurve has a tendenpy to rise in auricular fibrillation. As there were 
only 2 cases here, and only 1 responded, such rise has no significance. 
The lower response in sinus arrhj’^thmia than in regular sinus rhythm 
in the average curve is undoubtedly due to the great discrepancy 
in a number of cases in the two rhji;hm groups. 

Tabi.f. .3.— Response to Carotid Pressure With Various Rhythms of the 
Heart in the Various Disease Groups. 


Regular sinus rhythm. Sinus arrhythmia. Auricular fibrillation. 


Groups. 

No. 

rc- 

Bpond- 

iiiR. 

No. 

not 

Bpond- 

iriR. 

Per- i No. 
cent- yg. 

1 spond- 
re" ing. 

sponsc. 

No. 

not 

re- 

spond- 

ing. 

Per- 

cent- 

age 

re- 

sponse 

No. 

' re- 
1 spond- 
. ing. 

No. 

not 

re- 

spond- 

ing. 

Per- 

cent- 

age 

re- 

sponse. 

I 

08 

34 

66.0 : 11 

0 

100.0 

1 2 

0 

100.0 

II 

32 

17 

65 . 3 1 2 

3 

40.0 

1 1 

1 

50.0 

Ill 

21 

14 

60.0 1 7 

4 

03.6 

1 0 

4 

0.0 

IV 

23 

24 

48 . 9 1 2 

9 

18,1 

! 0 

0 

0.0 

V 

30 

24 

55.5 i 6 

5 

54.5 

: 0 

1 

0.0 

Total . . . 

174 

113 

04 1 28 

21 

57.1 

3 

6 

33.3 


Group I, arteriosclerotic heart disease: Group II, hypertension and hypertensive 
heart disease; Group III, rheumatic heart disease; Group IV, neurocirculatory 
asthenia, and Group V, general constitutional disease. 

Discussion. The essential findings recorded in this paper are: 
(1) That the carotid sinus reflex occurs infrequently in adolescence, 
increases in adult life, and reaches a fastigium in middle life. (2) 
That in marked bradycardia, no further reflex vagal slowing is 
obtained, and in tachycardia, the response is greatly diminished. 
The highest response occurs in the moderate bradycardia. (3) 
In sinus arrhythmia there is no appreciable difference in response 
oyer normal sinus rhythm except in arteriosclerotic heart disease 
where there is increased vagal response with this arrhythmia. 

In my previous communication,^ I stated that a logical explana- 
tion for the variation in response among certain groups of individuals 
and among the sexes is to be found in variation in the vagotonic 
predisposition. This predisposition seems to be less in females and 
in neurocirculatory asthenia. That local disease affecting the 
various components of the reflex vagal arc will lower the threshold of 
irritability of that arc, producing a heightened response, is evident. 
The fact that not all cases who shoAV apparently similar disease 
exhibit the response seems to prove that the vagotonic predisposi- 
tion is necessary in addition to a diseased state. In reviewing the 
literature on the oculocardiac reflex, we find that other authors 
seemed to have arrived at the same conclusion.. Loeper and Mon- 
geot^ found an exaggerated oculocardiac reflex in hypervagotonic 
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and diminished in hypersympatheticotonic individuals. Gautrelet^ 
found the oculocardiac reflex to be exaggerated in hypervagotonic 
individuals. 

The vagotonic tendency, judging from our additional observations 
presented in this paper, is small in adolescence, increases in adult 
life, and reaches a fastigium in middle life. Individuals who are 
already under extreme Nagal tone, such as in marked brad 3 ^cardia, 
do not seem to respond anj'’ further to increased vagal stimulation. 
The existence, however, of an evident moderate vagotonic state, as 
shown by moderate bradycardia, predisposes to increased vagal 
response. A phj'siologic limit of vagal tone apparently exists. In 
arriving at this conclusion, consideration must be given to the 
statement of Loeper and Mongeot'* that the oculocardiac reflex 
is preserved in bradycardias of nervous origin, but not of myocar- 
dial origin. Thej'^ do not tell us, however, how differentiation of the 
two origins is made in cases of simple sinus bradycardia. Besides, 
our findings with the carotid sinus reflex seem to show that moderate 
simple sinus bradj’-cardia accompanied by myocardial disease show 
a much greater tendency toward vagal response than the same 
forms of heart disease with a normal rate. 

The arteriosclerotic heart disease group seems to show a definitely 
greater tendenc^^ toward increased vagal response, in cases of vagal 
h 3 '’peractivity, than in all other forms. This is evident from the rise 
pn the curves of response here, in sinus bradycardia and more partic- 
ularly in sinus arrhjAhmia. This phenomenon is hard to explain. 

Summary and Conclusions. Observations on the carotid sinus 
reflex in a series of 345 cases showed that the response is small in 
adolescence, increases in adult life, and reaches a fastigium in middle 
life. The reflex was absent in cases of marked sinus bradjmardia. 
In moderate bradycardia, on the other hand, the response is greatest. 
In tachycardia, it is greatly diminished. In arteriosclerotic heart 
disease, the general curve of response is higher than in the other 
groups, and those group with evident vagal activity, as shown by 
sinus bradjmardia and sinus arrhythmia, responded most. 

We may assume that a vagotonic predisposition is necessary to 
get a reflex vagal slowing of the heart bj'^ carotid sinus pressure. This 
predisposition progresses with age, reaching its maximum in middle 
life. A physiologic limit of this predisposition seems to exist, 
bevond which no further response is obtainable on stimulation. 
The constitutional state associated with arteriosclerosis heightens 
the vagotonic tendencjL 
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CLINICAL OBSERVATIONS ON THE CAROTID SINUS REFLEX. 

m. The Response to Carotid Sinus Pressure in Cases 
With and Without Precordial Pain. 

By Louis H. Sigler, M.D., 

BROOKLYN. N. Y. 

INSTRUCTOR OF MEDICINE, NEW YORK POST-GRADUATE MEDICAL SCHOOL OP COLUMBIA 

UNIVERSITY. NEAV YORK CITY. 

It is fairly well established that precordial pain is in many eases 
due to local asph.yxiation of the heart muscle caused by local blood 
impoverishment. The greatest amount of asphjociation occurs in 
coronary occlusion where the circulation to a local area is suddenly 
cut off. Hence pain is greatest and most prolonged under such 
conditions. Of some of the recent clinical and experimental evi- 
dence tending to substantiate this theory may be mentioned the 
work of Sutton and Lueth* and of Wood, Wolferth and Livezey.^ 

That the vagus nerve has a constricting effect on the coronary 
vessels was shown bj^ Paninr'’ as long ago as 1858, and was repeatedly 
confirmed by numerous workers since, although apparently dis- 
proved by a few. Gilbert and Fenn‘‘ in a recent experimental study 
found, like others before them, that digitalis has a vasoconstrictor 
effect upon the coronary vessels in some animals. It is also known 
that some cases of angina have followed the use of digitalis. They 
concluded that all cases of angina probably result from reflex vaso- 
constriction operating from various sources. It is caused by an 
overlabile autonomic nervous system with lowered threshold. 
Greene® found that efferent coronary vasoconstriction occurs through 
the vagus and vasodilation through the sympathetic. Normal reflex 
vasoconstriction is relatively weaker than vasodilation, and both 
correspond to the range of cardiac activity. In diseased hearts 
the reflex coronary vascular response is not in harmony with the 
reflex response of the heart itself. The result is that not enough 
coronary vasodilation occurs to ensure a sufficient blood supply 
to the heart during increased effort. Local asphyxiation of the 
heart muscle is the result and accounts for all cases of angina. 
This condition may result from vasoconstriction or failure of vaso- 
dilation. 

It would seem that increased vagal tone with its efferent ^^aso- 
constriction effect on the coronary system may be at least partly 
responsible for angina in the pi’esence of coronary sclerosis. We 
often find cases on the postmortem table with marked degrees of 
coronary sclerosis and even calcification without any history of 
angina during life. In these cases there must be a sufficient blood 
supply to the heart to prevent cardiac asphyxiation even in the 
presence of coronary sclerosis. The assumption may be made here 
that the added factor of heightened vagal tonicity of the coronary 
vessels is absent. 
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PERCENTAGE OF CASES WITH PRECORDIAL PAIN ' 

5 percentage response ,n cases with precordial pain 

O percentage response in cases without precordial pain 

UJ 



These cases were divided according to the main diagnosis into 
same five groups as in the first paper (see Table 1 of this paper). 
The preceding papers covered the frequency and the degree of 
response, in the various disease groups, among the sexes, at different 
ages and with various rates and rhythms of the heart. The present 
analysis covers the incidence of precordial pain in each group and 
the relative frequency of the carotid sinus reflex response in cases 
with and without such pain. Cases with precordial pain due to 
thoracic wall disease were classed under the subdivision of patients 
with no precordial pain. 

The accompanying table and figure give a summary of the entire 
series of cases. We find that the percentage showing precordial 
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pain is greatest in the arteriosclerotic heart disease group, less in the 
hypertension group and least in the group with no cardiac disease, 
where it is almost neglible. The neurocireulatory asthenia group 
shows a comparatively high percentage of cases with precordial 
pain, while the rheumatic group shows the smallest percentage 
with such pain among the cardiac cases. 


Table 1. — Incidence of Pbecoiidial Pain and the Carotid Sinus Reflex 
Response in Cases With and Without Precobdial Pain. 


Group.; 

j 

Total number of patients. 

Response of patients 
with prccordal pain. 

Response of patients 
without precordial pain. 

With 

pre- 

cordial 

pain. 

Without 

pre- 

cordial 

pain. 

Per- 

centage 

showing 

pre- 

cordial 

pain. 

Number 

respond- 

ing. 

Number 

not 

respond- 

ing. 

Per- 

centage 

response. 

1 

Number 

respond- 

ing. 

Number 

not 

respond- 

ing. 

Per- 

centage 

response. 

I 

1 

71 

44 

1 1 

! 61.7 

58 

13 

81.7 

31 

13 

70.4 

II 

22 

' 34 

1 

16 

6 

72.7 

22 

12 

64.7 

III 

5 

45 

10.0 

2 j 

3 

40.0 

28 

17 

62.2 

IV 

20 

38 

34.5 

12 

8 

60.0 

14 

24 

37.0 

V 

4 

C2 

G.O 

3 

1 

75.0 

39 

23 

62.9 

Total 

122 

1 

223 

35.3 

91 

31 

74.6 

134 

89 

60.0 


Group I, arteriosclerotic heart disease: Group II, hypertension and hypertensive 
heart disease; Group III, rheumatic heart disease; Group IV, neurocireulatory 
asthenia, and Group V, general constitutional disease without any cardiac abnormal- 
ities. The total is the average for all the groups. 

The carotid sinus reflex occurred with greatest frequency in 
cases with precordial pain in all groups except in the rheumatic 
heart disease group. The number of cases with precordial pain in 
this group, however, is too small to form a basis for definite con- 
clusions. In neurocireulatory asthenia there was the greatest 
dift'erence in response between those with and those without pain, 
as many as 23 per cent more of the cases with precordial pain 
responded. 

Many cases that showed the greatest degree of vagal response 
in the arteriosclerotic group had no precordial pain. Some of these 
showed either effort or paroxysmal dyspnea, asthenia or more or 
less congestive failure as evidence of cardiac disease. Some showed 
no evident symptoms but the electrocardiogram was distinctly 
abnormal. In the group of neurocireulatory asthenia, on the other 
hand, the degree of response was somewhat greater in cases present- 
ing precordial pain. 

In the group with no heart disease, there were only 4 cases that 
showed some precordial pain and of these 3 (75 per cent) showed 
response. This number of cases, however, is too small for compari- 
son with the greater number of cases in this group who had no pre- 
cordial pain. 

Slight precordial pain was produced by carotid sinus pressure 
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in very few instances where no pain was present at the time such 
pressure was applied. No accentuation of pain occurred if pain was 
present. 

In the majority of cases no untoward effects of carotid sinus 
pressure were noticed. Several cases wliere the heart slowed to any 
marked extent complained of dizziness. Some developed a sensa- 
tion of fainting, and twm developed momentary unconsciousness. 
In a few cases there Avas some respiratory embarrassment, and some 
developed a mild coughing spell during the entire period of carotid 
sinus pressure. 

Comment. It would seem that precordial pain maj'- be due in 
some cases to increased vagal activity. The number of such cases is 
the difference in the number responding to carotid sinus pressure 
among those with and those without pain. In the arteriosclerotic 
group it is about 11.3 per cent, in the hypertensive group 8 per cent, 
in neurocirculatory asthenia it is highest, being about 23-per cent, 
wdiile in the non-cardiac group it is 12.1 per cent. 

Although these percentages are small they indicate that lability 
of the autonomic nervous system, especially that of the vagal por- 
tion, is in some wmy connected with the production of precordial 
pain at least in some instances. The wmrk of the authors previously 
mentioned point to vasoconstriction of the coronary Vessels with 
the resultant local asphjocia as the possible mode of production of 
pain in these cases. The number of cases in wdiich this mechanism 
of pain production is operative is probably equal to that number of 
cases that will show'^ the anginal syndrome under digitalis, being 
a vagotropic drug. 

That not all cases with increased vagal tone show' precordial pain, 
and that not all painful cases have an increased vagal tone would 
indicate that additional factors are concerned in the pathogenesis 
of precordial pain. 

Summary. In a series of 345 cases it wms found that the carotid 
sinus reflex occurs more often among patients with than without 
precordial pain. The greatest difference occurs in neurocirculatory 
asthenia. Many cases with a high degree of response had no pain, 
and very seldom wms pain elicited or accentuated in any case by 
carotid sinus pressure. 

The findings indicate that increased vagal activity with the 
resultant coronary vasoconstriction and cardiac anemia may be the 
cause of angina in some cases. 

r am indebted to Dr. Robert H. Halsey tor bis valu.able criticism and suggestions 
in the preparation of this and the preceding papers. 
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Calcium Metabolisji and Calcium Therapy. Bj’- Abraham Cantarow, 
M.D., Instructor in Medicine, Jefferson Medical College, etc. With a 
Foreword Hobart Amory Hare, B.Sc., M.D., LL.D., late Professor 
of Therapeutics, Materia Medica and Diagnosis in the Jefferson Medical 
College. Pp. 252. Second edition, thoroughl}’’ revised. Philadelphia: 
Lea & Febiger, 1933. Price, $2.50. 

The rapid developments in the study of calcium metabolism, both diag- 
nostically and therapeuticall}^, make this edition highl}'' desirable even after 
the short space of two years. The chief changes from the first edition are 
on “the altered conception of the relationship between the parathyroid 
hormone and vitamin D ; the relation of the calcium and phosphorus intake 
to the effects of vitamin D and the parathyroid hormone; the significance 
of phosphatases in the mechanism of ossification and in bone diseases; dental 
caries; the influence of calcium upon the pharmacological action of various 
drugs; the in vivo diffusibility of calcium in nephritis with uremia and in 
parathyroprivic tetanj’’; the nature of parathyroid hormone aetion.” 

F. K. 


Experimental Pharmacology and Toxicology. By Henry G. Bar- 
bour, A.B., M.D., Yale University, New Haven. Pp. 141; 14 illustra- 
, tions. Philadelphia: Lea & Febiger, 1932. Price, $2.75. 

This book outlines a laboratory course in pharmacology for medical 
students. Outstanding chemical and phj'^siological properties of important 
drugs are illustrated bj'^ simple, direct experiments which have proved 
successful in the author’s extensive experience. The material is useful to 
the teacher of pharmacology, but it is too elementary to be of much value 
to the toxicologist, and there is too little coordination with physiology for 
the clinician seeking new information concerning drug actions. 

J. R. 


Essentials of Pediatric Nursing. B}'^ Ruth Alice Perkins, R.N., 
B.S., Graduate of Children’s Memorial School of Nursing, etc. Pp. 467; 
55 engravings and 6 full page colored plates. Second edition, revised 
and enlarged. Philadelphia: F. A. Davis Compan}", 1932. 

The book is wide in its scope, laying particular stress upon the important 
subject of preventive pediatrics. It endeaA'ors to instruct the nurse in the 
phases of work encountered in the home, the health center, the outpatient 
clinic as well as in the medical and surgical wards of the hospital. An excel- 
lent section is that devoted to the psj'’chology and mental h 3 '’giene of the 
child, and to the consideration of the child as a personality as well as an 
example of a disease. The incliLsion of valuable bibliographic material 
makes for great usefulness. The description of some of the medical diseases 
might benefit bj'^ fuller consideration and bj" inclusion of some of the plij’^si- 
ologic background of these conditions. However, all information essential 
to the nur.se is well covered. The sections on communicable diseases and 
aseptic nursing technique are splendid and well worth consideration bj' the 
physician. This book maj" be recommended as broad in vision, accurate 
in information, practical, and elegantly set up and illustrated. 
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A Textbook OF Patholoct. By W. G. MacCallum, Professor of Patli- 
?or The Johns Hopkins University, Baltimore. Pn. 

o edition, thoroughly revised. Philadelphia: 

\V. B. baunders Compan}^, 1932. Price, $10.00. 


Since the first appearance of this book in 1916, the 3 ’-ears 1923, 1927 1930 
are the only ones in vdiich a new printing or new edition has not appeared. 
An enviable record, indeed, that suggests obvious comparisons with that 
other great Hopkins textbook, Osier’s Practice. In this latest revision 
the sections on tuberculosis, sj'plulis, nephritis, endocarditis and endocrine 
disorders liai'e been subject to the most change. Among the new material 
included are items on arteriolosclerosis, congenital heart disease, tularemia, 
postvaccinal encephalitis, agranuloc 3 'tosis, ligneous th 3 Toiditis, ostitis 
fibrosa and a chapter on disorders of lipoid metabolism. Many of the 
drawn illustrations — alwa 5 m an excellent feature of the book — havm been 
replaced b 3 ’' photographs, a desirable substitution if, as here, the high 
standard can be maintained. The lung photographs (Figs. 333 to 347) 
are especial^’' praiseworth 3 '. E. K. 


Clinic.4l Gynecology. B 3 ' C. Jeff Miller, hl.D., Professor of Gime- 
cology, Tulane Univereity School of Medicine; Chief of the Department 
of G 3 mecology of Touro Infirmar 3 ’-, etc. Pp. 560; 134 illustrations. 
St. Louis: The C. V. Mosb 3 ' Company, 1932. Price, $10.00. 


This book is a companion volume to “An Introduction to G 3 mecolop'” 
(1931), in which were discussed the fundamentals of g 3 mecology with little 
or no. reference to therap 3 L In the present volume the author compre- 
hensively sets forth his views as to medical therapy and operative treatment 
for g 3 mecologic diseases. His long experience permits him to speak authori- 
tativel 3 ' and his individual preference for particular measures are strongly 
indicated. He has interpolated the expressed ideas of other authors and 
operators; these are frequentty and copiously quoted and discussed, and 
at times disagreed with in a friendty manner. This unusual manner of 
presentation of the literature adds much to the interest and ease of reading 


the book. 

The teaching in the book is modern and rational and where a personal 
choice is emphasized it is alwa 3 's soundty conservative. There is no doubt 
but that this volume devoted solely to therapy will be largely and warmly 
received. ' P. B- 


The Sputuji. B 3 " R.-i.NDALL Clifford, M.D., Associate in Aledicine, 
Peter Bent Brigham Hospital; Assistant in Medicine, Harvard Medical 
School. Pp. 167; 21 illustrations, 7 colored plates. New York: The 
Macmillan Company, 1932. Price, S4.00. 


This volume is 'well printed on good paper in clear readable type and is 
suitably bound for hard use. It is divided into 11 chapters, each followed 
b 3 ' a suffieientB’ comprehensive bibliograph 3 '. There is a 12 -page mclox. 
The 11 chapters are di^^ded into 4 sections, including general considerations, 
macroscopic examination, microscopic examination and the sputum m 
some of the more common diseases of the bronchi and lungs. The riaaptem 
dealinn- with the origin and significance of the various typis of sputum ar 
fairlv complete. The only method given for the Gram staining of baeferm 
is not in very general use, but is fairly simple and probably as satisfactoo ^ 
miT It would have been helpful if some space had been devoted to methods 
of cell staining. The importance recently ascribed to pulraoiiar 3 ^piro 
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chetosis would seem to require more attention than the author has devoted 
to it. The book is well witten and the material well chosen. It will be 
of value both to the clinician and the laboratory worker. 

F. L., Jk. 


Practical Obstetrics. By P. Brooke Bland, M.D., Professor of 
Obstetrics, Jefferson Medical College; Chief Obstetrician,. Jefferson Medi- 
cal College Hospital. Assisted by Thaddeus L. Montgomery, M.D., 
Associate in Obstetrics, Jefferson Medical College. Pp. 730; 516 illus- 
trations, including 21 colored plates. Philadelphia: F. A. Davis Com- 
pany, 1932. Price, SS.OO. 

This medium-sized volume developed from the author’s teaching gives 
a concise presentation of modern conservative obstetrics. The chapters 
are arranged logicallj’’ to carr3’' the students through the entire subject. 
For the practitioner the advice given as to treatment is rational and alwaj’^s 
conservative. 

The newer ideas of the plij'^siologj'^ of the reproductive organs are pre- 
sented in an interesting manner as they relate to diagnosis and parturition. 
In the discussion of normal pregnancj'^ one maj'^ question the advisability 
of making a vaginal examination on each return visit; on the-other hand, 
the advice about unnecessary vaginal examinations late in pregnancy and 
in labor is good. For normal labor the modified Garden of Eden plan 
with constant alertness is advocated. For the aftercoming head the for- 
ceps of Piper is the preferred. Potter’s version is beautifully illustrated, 
though indications for its use are lacking. For placenta previa prompt 
Cesarean section is urged, with transfusions if necessary. 

Under obstetric analgesia-anesthesia the need for special nursing care, 
or crib beds, for the partl.y unconscious patient is not stressed. Section 
on the newborn is well developed. Some of the methods for resuscitation 
of the newborn seem obsolete. Stander’s classification of the toxemias is 
comprehensively discussed. Fay and Arnold’s dehydration treatment is 
described but not evaluated. The quick termination of pregnancy in pro- 
gressive toxemias bj'^ abdominal hysterectomy with local anesthesia is not 
more than mentioned, in contrast to the recommended bougie induction of 
labor. In posterior occiput dystocias manual rotation and forceps are 
preferred; expectancj^ is recommended in breech cases. On the moot 
point of lumbar puncture in intracranial hemorrhage in the newborn, 
repeated taps are recommended. There is a section on obstetric jurispru- 
dence, quite germane to the subject and seldom seen in textbooks. The 
appendix on referred reading is a noteworthj'^ addition. 

The book is well adapted to students for the definite and clear presentation 
given, the succinct paragraphs on patholog.v, complications and treatment 
will appeal to the general practitioner, as will also the generally conservative 
tone of the book. P. W. 


Physical Chemistry for Students op Biology and Medicine. Bj’’ 
David Ingersoll Hitchcock, Ph.D., Associate Professor of Phj'siology 
in the Yale University School of Medicine. Pp. 182; 26 illustrations. 
Springfield, 111.: Charles C Thomas, 1932. Price, 82.75. 

This short text in physical chemistrjq covers onb" those topics that are 
important for students in phj^siologj’’ and medicine. These include such 
fundamental subjects as the gas laws, the laws of solution and the colloidal 
state, followed bj'’ chapters of more immediate phj^siologic interest on 
equilibria in blood, enzjTne action and oxidation-reduction potentials. 
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The latter chapters will_ be useful to many investigators in related fields 
because of the recent rapid grovi,h of these subjects. The present Revieiver 
has found them presented in a clear and readable manner. For the student 
there are lists of questions at the end of each chapter and a bibliography of 
original papers and texts for further reading. A good feature is brief bio- 
graphical sketches in footnotes of imjiortant physical chemists. Use of 
this book does not require knowledge of higher mathematics. 

M. McC. 


Children’s Tonsils In or Out. By Albert D. Kaiser, M.D., Associate 

Professor of Pediatrics, University of Rochester Medical School. Pp. 

307; 25 illustrations. Philadelphia: J. B. Lippincott CompaniL 1932. 

Price, So.OO. 

The author’s carefull.v conducted researches in this field qualify him 
eminentlj’' for writing a book of this kind. It represents the results of a 
10 year’s studj' invohdng nearlj’- 5000 children, and planned particularly 
to secure data on the value of tonsil and adenoicl operations. The need for 
such a book is apparent to the practising physician, who, with his colleague 
the laryngologist, is often perple.xed as to whether operation shall or shall 
not be performed. Controlling his observations bj' comparing groups of 
children with similar conditions, half of whom had had the advised opera- 
tion, and half of whom did not, the author has considered the relations 
of tonsils and adenoids to common colds, tonsillitis, larmgitis, cervical 
adenitis, otitis, sinusitis, bronchitis as well as many general conditions such 
as scarlet fever, rheumatic disease, nephritis and pyelitis. There are chaji- 
ters on the history of tonsillectomjq the anatom}', physiology and bacteri- 
ology of the tonsils, the symptoms of pathologic tonsils and adenoids, 
the hazards of tonsillectomy, on incomplete tonsillectomy, on radiation 
therapy and on electrosurgery of the tonsils. The final chapter summarizes 
the evidence and on that basis presents the indications for and the contra- 
indications to tonsillectomy. Tliis book should find a welcome reception 
by those concerned with the health of children. It is attractively printed 
in good-sized type on a dull-finished paper. J- S. 


Or.vl Spirochetes and Related Organisms in Fusospirochetal Dis- 
ease. By David T. Smith, A.B., M.D., Associate Professor of Medicine 
Duke University School of Medicine, Durham, N. C. Pp. 243; 53 illus- 
trations. Baltimore: The Williams & Willdns Company, 1932. Price, 
S4.50. 


This valuable monograph on the fusospirochetal infections of man is 
not of interest to the stomatologist alone as the title might indicate at 
first glance. Spirochetal bronchitis, bronchiectasis, lung abscess and pul- 
monary gangrene are dealt ivith clearly from a clinical and laboratory 
point of view, with the statement that spirochetes are probably the most 
frequent of serious pulmonary invaders in chronic n on-tuberculous pro- 
cesses. The possible relation of fusospirochetal infection to agranuloc}^ 
angina, infectious mononucleosis, and pseudoleukemia is brief!}; discusse . 
The author suggests a possible role for these organisms m Ludmg s angn . 
amebic dysentery, and focal infection from oral sources. 
dysentery, appendicitis, laryngitis, tropical ulcer and .iP, 

are given separate chapter headings. Considerable fault /“J ™ 

tlip rhanter on pyorrhea alveolaris. The morphology and biolog} of tnc 
oral s^Schetes and associated bacteria are well discussed. It seems unfor- 
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tunate that the oral protozoa were not described. Experimental and clinical 
evidence is presented that the following four organisms must be in sjun- 
biotic relationship to produce most clinical pictures; a spirochete, a fusiform 
bacillus, a vibrio, and a streptococcus. Cultural evidence indicates that 
fusiform bacilli are dissociated forms of spirochetes. The bibliography lists 
S22 references. H. H. 


AaiERiCAN AND Car-adian HOSPITALS. A Reference Book edited by 
James Clark Fipield, with the cooperation of the American Hospital 
■Association. Pp. 1560; 1 colored illu.stration. Minneapolis: Midwest 
Publishers Compan}’’, 1933. Price, SIO.OO. 

This highly useful book, fostered bj'- the American Hospital Association, 
contains short accounts of the histoiy and present status and statistics of 
all the hospitals of the United States and Canada. As far as we have been 
able to test the matter, its content is accurate, inclusive, pertinent and up to 
date. As a work of reference it should be invaluable to those seeking 
infonnation of this kind. A 5S-page Appendix contains considerable infor- 
mation about institutions concerned with hospital work. E. K. 


Streptococci in Relation to Man in Health and Disease. By Anna 
W. Williams, M.D., First Assistant Director, Bureau of Laboratories, 
Department of Health, City of New York. Pp. 260; 7 plates, 1 illustra- 
tion and 19 tables. Baltimore; The Williams & Willans Company, 1932. 
Price, S5.00. 

Dr. WiLLiAiMS is to be congratulated upon the production of this very 
readable monograph. It is complete without being cumbersome. To those 
engaged in the general or special practice of medicine it can be whole- 
heartedly recommended as a thorough review of a subject which is of great 
practical importance. As a conservative exposition of the progress which 
has been made in a field where much loose thinking has from time to time 
been exploited, it should be of great service in the aAmidance of faddism. 
Particularly valuable is the conservative attitude toward serum and vaccine 
therapy. The research worker, who is com'^ersant with the present need 
for progress in the knowledge of streptococci and streptococcal disease, 
will Avelcome, from one of the leading inA'^estigators in the field, this summary 
of past and present accomplishment; although he ma}'^ feel some disinclina- 
tion to agree AAuth the identification of endotoxin with specific agglutinogen. 
To him, many problems for future inquiry Avill be suggested by the merciless 
exposition of existent gaps in our knowledge. 

It is unfortunate that a work of such high quality should be marred by 
numerous typographical errors of omission and commission. C. H. 


Modern Alchemy. B}’’ William Albert Noyes, Universit}^ of Illinois, 
and W. Albert Noyes, Jr., BroAATi University. Pp. 207; 17 illustra- 
tions. Springfield, 111.; Charles C Thomas, 1932. Price, .S3.00. 

The Preface of this book contains the folloAAnng: “For more than a 
thousand j'^ears alchemists sought in vain for the Philosopher’s Stone, 
which should transmute base metals into gold and for an Elixir of Life, 
Avhich should give eternal ^muth. The quest AA^as finalty abandoned as 
hopeless, but the transmutation of elements has been obserA^ed in recent 
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tames mad many ways of laealmg disease and prolonging life liave been found, 
i he vicissitudes of the search for transmutation and for healing principles 
are of the progress of science and have been taken as the ground- 

work of this book. In the first chapter, there is a superficial survej^-of the 
various branches of science and an attempt is made to discover their com- 
mon characteristics. This is followed by an outline of modern ideas about 
the constitution of matter, given as an illustration of the scientific method 
in dealing with one of the most fundamental problems engaging the atten- 
tion of scientific men and as a basis for the discussion of valence.” 

There are thus discussed the methods of science, atomic structure, the 
transnautation of the elements, the philosopher’s stone, valence, the effect 
of various radiations on chemical systems, new elements and new uses for 
old ones, the elixir of life. 

The authors are well known Professors of Chemistrj' who have presented 
in readable form subjects of major importance to the progress of medicine. 

. B. L. 


Grow'th. By the L.vte James LoRR.a.iN Smith, M.D., LL.D., D.Sc., F.R.S., 

Professor of Pathology, University of Edinburgh. Edited by J. S. 

H.\LD.a.NE,- C.H., M.D., F.R.S. Pp. 131; 1 illustration. Edinburgh; 

Oliver & Boj’^d, 1932. Price, 6/- net. 

Ah understanding of “Grondih,” the creative principle of the body avould 
go far toward suppl 3 dng an understanding of life itself, to sa}' nothing of 
such important diseases as carcinoma and sarcoma. The present small and 
inexpensive but attractive volume gives Lorrain Smith’s thoughts on these 
subjects. An. introduction and 14 chapters had been practical!}" finished 
before his death. The imperfect sketches of other chapters have been 
omitted and a supplementary chapter added by the author. Grovdh and 
size as expressed bj" increase in number of cells and occasionally in size of 
cells, the difference of fish growth from maihmalian growth, why repair 
stops when the original size is restored, why liver— though existing in 
amounts more than needed — “is rigidly restored to the full amount” 
after partial destruction — such topics indicate tlie interest that one expects 
to- derive from perusal of this thoughtful effort. E. K. 


Elements of Electrocardiographic" Interpretation. By Louis N. 
K.XTZ, A.M., M.D., Ph}"siologist ancLDirector of Cardiovascular Resaarch, 
The Michael Reese Hospital, Chicago; Assistant Professor of Phj'siology, 
The University of Chicago, and Victor Johnson, Ph.D., Instructor in 
Physiology, The Universitj' of Chicago. Pp. 39; 3S plates. Chicago: 
The Unwersitj" of iChicago Press, 1932. Price, Si .00. 


Thirty-eight excellent electrocardiograms (one to a page), illustrating 
36 different deviations from' the normal, comprise the body of this useful 
booklet With the exception of a short preface, a table of characteristics 
of the normal electrocardiographic c.vcle and a very practiral appendix 
(“Procedure in reading an electrocardiogram”), the rest of the te.xt con- 
sists of copious legends to each figure. The book obviously and admitted 
omits consideration of the raison d’etre of the electrocardiogram and o a i 
but the electrocardiographic phases of cardiolog}- Howei'cr as an nii.xilmr 
to more comprehensii-e efforts it covem the field i^^l^cated in its title m 
e.x-cellently, that it may be enthusiastically recommended to the no 
specializing internist and the beginning student of cardiac physioIo„ 3 ^fo 
whom it has been prepared. 
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ELEKTROKARDIOGKArHIE FUR DIE AeRZTLICHE PrAXIS. Vol. 14 of Medi- 
zinische Praxis, Sammluiig fur Aerztliche Fortbildung. Herausgegeben 
von L. li. Grote, A. Promme, K. Warnekros. By Prof. Dr. Erich 
Boden, Direktor der Med. Poliklinik der Med. Akademie, Diisseldorf. 
Pp. 161; 91 illustrations (some colored). Leipzig: Theodor Steinkopff, 
1932. Paper, Rm. 12; Cloth, Rm. 13.50. 

Like several books on clinical electrocardiograph}'^ in English that have 
been reviewed in these columns, these 14 lectures cover first the underlying 
principles of electrocardiography in health and disease (5 lectures), and 
next in more detail the practical applications, with inclusion of t 3 ^pical 
case reports (9 lectures). Especially praiseworthy are the diagrammatic 
drawings of the opened heart, accompanying the appropriate electrocardio- 
grams. Bundle branch and arborization block are considered in the lecture 
on m 5 'ocardial disease and in the former the older nomenclature is retained. 

E. K. 
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NEW BOOKS. 

Dietetics for the Clinician. By Milton Arlanden Bridges, B.S., M.D., 
F.A.C.P., Associate in Medicine at the New York Post-Graduate Medical 
School, Columbia University, in Collaboration with Ruth Lothrop 
Gallup, Dietitian. Foreword by Herman 0. Mosenthal, A.B., M.D., 
Director of Medicine at the New York Post-Graduate Aledical School, 
Columbia University. Pp. 666; 31 tables. Philadelphia: Lea & 
Febiger, 1933. Price, $6.50. 

Light Therapy. By Frank Hammond Krusen, M.D., Director of the 
Department of Physical Medicine, Temple University School of Medicine, 
Philadelphia. Foreword by John A. Kolmer, M.D., Dr. P.H., D.Sc., 
LL.D., lYofessor of Medicine, Temple University School of Medicine. 
Pp. 196; 33 illustrations. New York: Paul B. Hoeber, Inc., 1933. 
Price, $3.50. 

Intracranial Tumors. By Percival Bailey, Professor of Surgerj”, 
University of Chicago. Pp. 475; 157 illustrations. Springfield, 111.: 
Charles C Thomas, 1933. Price, $6.00. 

Operative Surgery. By Alexander Miles, M.D., LL.D., F.R.C.S. (Ed.), 
Consulting Surgeon, Royal Infirmary, Edinburgh, and D. P. D. Wilkie, 
M.D., F.R.C.S. (Ed. and Eng.), Professor of Surgery, University of Edin- 
burgh. Pp. 590; 321 illustrations. New York: Oxford University 
Press, 1933. Price, $5.25. 

Practical Hematological Diagnosis. By O. H. Perry Pepper, M.D., 
Professor of Clinical Medicine, University of Penns 3 dvania ; Assistant 
Chief of the Medical Clinic, Hospital of the University of Penns 3 dvania, 
and David L. Farley, M.D., Ph 5 ’-sician to the Penns 3 '-lvania Hospital, 
Philadelphia, and to the Cooper Hospital, Camden, N. J.; Assoeiate in 
Medicine at the University of Penns 3 'lvania. Pp. 562; 3 plates of 
colored illustrations. Philadelphia: W. B. Saunders Compan}', 1933. 
Price, $6.00. 
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The^ ervous Child at School. B}'- Hector Charles Cashiron, M.A. M.D 
(Cantab.), F.R.C.P. (Bond.), Pliysician in Charge of the Children’s 
Department, Guy’s Hospital. Pp. 1(30. New York: O.xfortl University 
Press, 1933. Price, S1.50. 

Proceedings of Meetings of the New York Pathological Society, 1932. Pp. 53; 
6 illustrations. 

Pinocular Vision and the Modern Treatment of Sguint. Bj^ Margaret 
Dobson, M.D. (Bond.), Ophthalmic Surgeon to the New Sussex Hospital 
for Women and Children, Brighton; Oculist in Charge of the Elburn 
(B.C.C.) E 3 ^e Clinic. Pp. 107; 32 illustrations. New York: O.xford 
University Press, 1933. Price, .$2.75. 

The Physio-chemical Theory of the Process of the Internal Defence of Animals. 
(A Preliminary Report.) By David Satv Anand, M.B., B.S., House 
Phj’-sician, Infectious Diseases Hospital, Bahore, India. Pp. 91. Anar- 
kali, Bahore: P. R. B. S. Press, 1933. 

Surgical Anatomy. B}’’ C. Batimer Callander, A.B., M.D., F.A.C.S., 
Assistant Clinical Professor of Surgeiy and Topographic Anatomy, Uni- 
versitj'’ of California Medical School ; Associate Visiting Surgeon to the 
San Francisco Hospital. With a foreword Db.an Bebus, M.D., Sc.D., 
BB.D., F.A.C.S. Pp. 1115; 1280 illustrations. Philadelphia: AV. B. 
Saunders Companj^, 1933. Price .$12.50. 

Operative Surgery, Vol. VII. The Nen^est Operations, General Index to 
Complete Work, Vols. I-VII. Bj’- AVarren Stone Bickham, M.D., 
and Phar.M. (Tulane), M.D. (Columbia), F.A.C.S., Junior Surgeon to 
Touro Hospital, New Orleans; Fellow' of the New York Academy of 
Medicine, etc., and Calvin Mason Smyth, Jr., B.S., M.D., F._A.C._S., 
Assistant Professor of Surgery, Graduate School of Medicine, University 
of Penns 3 'lvania; Surgeon-in-Chief, Methodist Episcopal Hospital; 
Arisiting Surgeon, Abiugton Memorial Hospital. Pp. 849; 765 illustra- 
tions. Philadelpliia: W. B. Saunders Compan 3 ', 1933. Price, 810.00. 


The Surgical Clinics of North America. Vol. IS, AY. 2 {New York Number, 
April, 1933). Pp. 274; 56 illustrations. Philadelphia: AV. B. Saunders 
Compan 3 ', 1933. 

A System of Bacteriology in Relation to Medicine, Vol. VI. Immunity. By 
various authors. Pp. 537; illustrated w'ith charts and tables. Bondon: 
Medical Research Council, 1931. Price, £1.1.9 for this volume; for the 
set £8.14.9. Obtainable in the United States at British Bihrary of 
Information, 5 E. 45th Street, New AYrk. 


Roentgenographic Studies of the Urinary System. By William E. Lower, 
M.D., F.A.C.S., Cliief of Department of Urology, Cleveland Clmic; 
Former Associate Professor of Genitourinar 3 ' Surger 3 ', AVestern Reserve 
University; Surgeon to Cleveland Clinic Hospital, and Bernard H. 
Nichols, M.D., r.A.C.R., Chief of Department of Roentgenologi', 
Cleveland Clinic. Pp. S12; 812 illustrations. St. Louis: The C. A . 
Mosby Company, 1933. Price, $16.00. 

The Physiological Effects of Radiant Energy. By Henry Laurens, Ph.D., 

■ Professor of Ph 3 'siology in the Tulane University School of Medicme. 
Pp. 610 ; 104 illukrations. New York: The Chemical Catalog Company, 
Inc., 1933. Price, $6.00. . 

Alaniismpta Medica. A Descriptive Catalogue of the Manuscri^s m the 
Library of the Medical Society of London. By AA^arren R. Dobson, 
F R S E F.R.S.L., F.S.A. (Scot.), Fellow of the Ro 3 'aI Society of Medi- 
cine’ (Vice-President, Section of Histor30; Honorary Research Assistant, 
Department of the History of Medicine, Univemity Col ege I^ndon 
HoLrar 3 ' Librarian of Lloyd’s. F_p. 140. London: Jolm Bale Sons 
& Danieisson, Ltd., 1932. Price, 15s. 
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The International Medical Annval, Fifty-first Year, 1983. A Year Book of 
Treatment and Practitioner’s Index. various contributors. Edited 
by Carey F. Coombs, M.D., F.R.C.P. (the late), and A. IIbndle Short, 
M.D., B.S., B.Sc., F.R.C.S. Pp. 572; 9S illustrations and 61 plates, 
some colored. Baltimore; William Wood & Co., 1933. Price, .156.00. 

It maintains its high grade of reporting current advances, and the illustrations 
are especially praiseworthy. 

Kreislaujstorungen xmd Pathologische Histologic. By Professor Dr. 
Martin Nordmann, Privatdozent fiir allgemeine Pathologic und spezielle 
pathologische Anatomic an der Universitat Tubingen. Band IV. 
Ergebnisse der Kreislaufforschung. Monographien aus dem Gebiete 
Beschreibender, Experimenteller und Klinischer Kreislaufforschung. 
Herausgegeben von Dr. Med. Bruno Kisch, Ord. Professor der Physio- 
logic an der Universitat Koln. Pp. 174; 14 illustrations. Leipzig; Theodor 
Steinlcopff, 1933. Price; Paper, Rm. 13.50; Cloth, Rm. 15.00. 

Secretion Interne et Regen erescence. By Dr. N. E. Ischlondsky. Pp. 336; 
72 illustrations. Paris; G. Doin & Cie., 1933. Price, 90 fr. 

Lymphatics, Lymph and Tissxie Fluid. Bj'- Cecil K. Drinker, B.S., M.D., 
Professor of Physiologj', Harvard School of Public Health, and Made- 
leine E. Field, A.B., Ph.D., Instructor in Ph 3 ’^siology, Harvard School 
of Public Health. Pp. 254; 11 illustrations and various tables. Balti- 
more; The Williams & Wilkins Company, 1933. Price, $3.00. 

History of Urology. In Two Volumes. Prepared under the Auspices of 
the American Urological Association. Editorial Committee; Edgar 
G. Ballenger, William A. Frontz, Homer G. Hamer, Bransford 
Lewis, Chairman, Pp. 746; 49 illustrations. Baltimore; The Williams 
& Wilkins Company, 1933.. Price, $8.00 set. 

NEW EDITIONS. 

Peptic Ulcer. Bj’’ Jacob Buckstbin, M.D., Instructor in Gastrointestine 
Roentgenolog}'^, Cornell University Medical College; Associate Attending 
Gastroenterologist, Sj^denham Hospital, etc. Vol. 10 of Annals of 
Roentgenology, Edited by James T. Case, M.D., Professor of Radiology, 
Northwestern University Medical School. Pp. 417; 411 illustrations. 
Second edition revised and enlarged. New York; Paul B. Hoeber, 
Inc., 1933. Price, $12.00. 

A Companion to Manuals of Practical Anatomy. By E. B. Jamieson, M.D., 
Senior Demonstrator and Lecturer on Anatomj'^, University of Edinburgh. 
Pp. 654. Third edition. New York; Oxford University Press, 1932. 
Price, $5.00. 

Clinical Asjxects of the Electrocardiogram.. By Harold E. B. Pardee, M.D., 
Assistant Professor of Clinical Medicine, Cornell University Medical 
College; Associate Attending Physician, New York Hospital; Consulting 
Cardiologist, Lying-in Hospital and Woman’s Hospital, New York City. 
Pp. 295; 74 illustrations. Third edition, revised. New Yoi’k; Paul 
B. Hoeber, Inc., 1933. Price, $5.50. 

Surgical Operations. A Textbook for Students and Nurses. By E. W. 
Hey Groves, M.D., B. Sc., M.S., F.R.C.S., Consulting Surgeon, Bristol 
General Hospital; Emeritus Professor of Surger}'^, University of Bristol, 
etc. Pp. 263; 204 text illustrations and 37-page Appendix of illustrations 
of instruments. Third edition. New York; Oxford University Press, 
1933. Price, $4.50. 

A third edition is evidence that a book has well filled a certain need. The opera- 
tive set-up, instruments, position of the patient, preparation of the part and 
stages of the operation are briefly given. In the appendix the more commonly 
used instruments are illustrated. The printing and illustrating of this book are 
superior to those found in most textbooks for nurses. I. R. 
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On the Etiology and Pathogenesis of Whooping Cough. — That the 
Bordet-Gengou bacillus is the specific causal organism responsible for 
whooping cough is by no means a settled question, as shown by a 
recent paper by Rich (Bull. Johns Hopkins Hosp., 1932, 51, 346). The 
author discusses first IMallory’s original work and that of other authors 
who ha'\''e proi^ed that the evidence of the specificity of this organism 
is not at all conclusive, and that it is quite possible that the cough of 
pertussis may be provoked by organisms other than the specific bacillus 
whose implication in the cilia of , the respiratory tract is responsible for 
the paroxysmal cough. He shows that it may be possible to reproduce 
the whooping cough syndrome with cultures of influenza bacilli and 
that the influenza organism may be entangled in the cilia of the air 
passage in exactly the manner in which the Bordet-Gengou bacillus 
localizes. He discusses otlier features of whooping cough which may 
be reproduced likewise in other diseases. For example, the mono- 
nuclear cell infiltration of bronchial walls which occurs in whooping 
cough uncomplicated by pneumonia is characteristic of interstitial 
pneumonia. This pathologic picture occurs almost exclusively in those 
diseases which are believed to be due to filterable viruses,.as for example, 
measles, influenza or whooping cough. The suggestion is advanced by 
the author that the lesion of whooping cough may be the result of, or 
may be produced by an invisible virus rather than by secondary bac- 
terial ini'aders. He suggests, furthermore, that many of these obser- 
vations indicate that the invisible virus may play an important role 
in tlie etiology of whooping cough and he demonstrates instances in 
which internuclear inclusion bodies in tire lungs occurred in cases of 
whooping cough. These may possibly represent the effect of aspirated 
herpes virus. 

The Prognosis in Cardiac Disorders.— An optimistic and cheerful 
presentation of tire prognosis of tire various tiqres of heart disease has 
been presented by Rudolf (Canadian Med. Assn. J., 1933, 28, 35}. 
He discusses fii-st disturbances of cardiac rhythm and points out mucli 
that is well known, but to be accentuated is tire statement that e.xtra- 
systoles in the absence of other signs of heart disease mean but little. 

In organic heart disease the statement is made that occasiona iy sub- 
acute bacterial endocarditis is cured, altliough it is usually fatal wiUun 
a few months. In s3T5iiiih’c Jjeiirt disease gotten earB', the outlook is 
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fairly good if the specific treatment is tiiorough. In the tertiary cases, 
death usually occurs within 5 years after heart symptoms have set in, 
a really rather remarkably hopeful prognosis in this condition. The 
patient with angina pectoris may die from the disease, but not in the 
first attack, and the majority of sufferers do not die in an attack, but 
from subsequent heart failure. Quite commonly if the cause of the 
anginal attack is discovered, it can be controlled and the patient may 
go on for some years. With coronary thrombosis most cases are unrec- 
ognized, judging from pathologic studies, but in the more severe cases 
with recognizable symptoms, a larger artery being implicated, the 
prognosis is extremely grave He concludes with this word of advice: 
“A gloomy view may precipitate heart failure when otlierwise this might 
have been long deferred. Many a cardiac hypochondriac owes his 
condition largely to some indiscreet, and the often quite unwarranted, 
opinion expressed by an over-anxious medical attendant.” 
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lodin in Hyperthyroidism.— lodin in some form or other has been 
used for the treatment of goiter since ancient times. In recent ,years 
Neisser {Kim. Wchnschr., 1920, 57, 461) stressed the value of potas- 
sium iodid in the treatment of exophthalmic goiter and Loewy and 
Zondek {DndscJi. mcd. Wchmchr., 1921, 47, 1387) showed quite con- 
clusively its effect on the lowering of the basal metabolic rate. How- 
ever, the impetus for the use of iodin in the treatment of thyrotoxicosis 
followed the work of Plummer and Boothby {Col. Papers of the Mayo 
Clinic and the Mayo Fomidation, 1923, 15, 565; J. Iowa State Med. Soc., 
1924, 14, 66). These authors presented data on 400 cases of hyper- 
thyroidism treated by large doses of iodin which corroborated the 
findings of Loewy and Zondek in regard to the effect of iodin in reducing 
the respiratory exchange. In most of the earlier work on patients as 
well as the work on experimental animals in regard to the hyperthyroiil 
state, the iodin was administered in the form of potassium iodid. 
Plummer and Boothby, however, advocated the use of Lugol’s solution 
instead of potassium iodid “because it is an aqueous solution of iodin 
and potassium iodid and therefore provides a large amount of iodin 
loosely combined with potassium.” Tlie inference that Lugol’s solu- 
tion is more useful than potassium iodid in the treatment of hj’^perthy- 
roidism has been rather generally accepted as a fact in this country. In 
addition the statement quoted above connotes that large doses of iodin 
are needed. The data presented by Thompson, Cohen, Thompson, 
Thorp, and Brailey {Arch. hit. Mod,, 1930, 45, 430) refute this idea 
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Since these Avorkers A\'ere able to produce as great a fall in the basal 
metabolic rate AAUth small doses of Lugol’s solution as Avith large doses 

Lehman and Means {Am. J. Med. Sci., 1931, 181, 745) compared 
the effect of Lugol’s solution, potassium iodid and ethyl iodid as to the 
effect on the basal metabolic rate in exophthalmic goiter and found all 
equally effectiAm. These results indicate that the type of iodin com- 
pound administered makes little difference. Inhalations of ethyl iodid 
were as effectiAm in reducing the metabolic rate as solutions of inorganic 
iodin compounds giAmn by mouth. 

Cohn {Arch. hit. Med., 1932, 49, 950) studied the rate of absorption 
of iodin from various portions of the gastro-intestinal tract and found 
that iodin Avas absorbed readily from all portions of the intestine. 
He also found tliat Avhether iodin -was introduced as free iodin, Lugol’s 
solution, or potassium iodid tlie solutions recoAmred from tlie intestine 
ncAmr gaA'e a test for free iodin AAdien alloAA’ed to remain in the intestine 
for as long as 4 minutes. These results explain Avhy Lugol’s solution is 
no more fefBcacious in alleAuating the symptoms of thjToid disease than 
potassium iodid, since the free iodin in Lugol’s solution is converted 
to iodid before absorption. Since Lugol’s solution is more unpleasant 
to take there appears little rationale in its use in preference to potassium 
iodid. That free iodin is rapidly converted to iodid in the gastro- 
intestinal tract is not a new obserA'ation since this fact has been stated 
repeatedly in standard pharmacological textbooks. The studies of 
Cohn reemphasize the rapidity of this conversion. The continued use 
of iodin solutions oA'er a long period of time in the treatment of hyper- 
thjToidism has been largely responsible for the delay in accepting this 
efficacious agent for the preparation of patients for thyroidectomy. 
Shortly after the discovery of iodin by Courtois {Ann. de Chim. et 
Physiol, 1813, 88, 304), Coindet {Ibid., 1820, 15, 49) introduced the 
use of iodin in the treatment of goiter, but due to the appearance of 
sjmiptoms AA’hich Ave noAv understand as tlie result of overdosage the 
treatment Avas discontinued. Marine {Medicine, 1927, , 6, 127), 
Frazier and Mosser {Ann. Snrg., 1929, 89, 849) and Mosser {Siirg., 
Gyncc. and Obstel., 1928, 47, 168) explain tlie untoward effects of eon- 
tinued administration on the basis that in hyperthyroidism, iodin 
causes an increase in the amount of colloid in the acini, distending the 
acini, and for a time the metabolic rate decreases as a result of “pressure 
retention,” and later increases as the stage of e.xhaustion ensues. 
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Synthetic Preparations in the Treatment of Malaria. iMun.EXs 
(uLchen. mod. Wchnschr., 1932, 79, 537) discusses malaria therapj 
in the light of recent advances in chemotherapy. Ihe tlierape 
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use of plasmochin. (n-cliethylamino-isopentyl-8-amino-G-metIioxy-chino- 
Hii) and nichrin (a derivative of alkjdamino-acridin) is particularly 
emphasized. The use of plasmochin in tropical malaria due to gameto- 
cytes and in cases with quinin idiosyncrasy is particularly indicated. 
Its beneficial effect in the tertian form is probably as great as, and in 
the quartan form probably greater than, that of quinin. In the treat- 
ment of larger groups of the population in the tropics the combination 
of quinin and plasmochin, in the form of tablets, each containing 0.3 
gm. of quinin 0.01 gm. plasmochin (cJdnoplasmm) proved to be 
very effective. In severe cases administration of 4 to 5 tablets daily 
up to 21 days usually eradicates the infection, and administration of 
after-treatment is not necessary. The author claims that chinoplas- 
min proved to be a most efficacious agent in prophylaxis; 1 tablet is 
usually taken in the evening. Cyanosis and epigastric pain are ob- 
served with relatively larger doses. The author treated 122 cases of 
malaria with atebrin and with a combination of atebrin and plasmochin. 
The dosage varied. Usually 0.1 gm. of atebrin was given, three times 
daily, for 3 to, 10 days. In some instances, after 4 days without 
medication, treatment was reinstated. The total amount administered 
usually did not exceed 4.8 gm. Cases with all three types of malaria 
responded to atebrin. Relapses occurred but seldom. Tropical 
, malaria due to ringform parasites did Iiot improve, as a rule, following 
the administration of atebrin. In such cases quinin was administered 
intramuscularly for 2 days in addition to the combined administration 
of 0.1 gm. of atebrin and 0.01 gm. of plasmochin, three times daily. 
Atebrin was well tolerated by patients with quinin idiosyncrasy and 
with blackwater fever. Atebrin causes yellowish discoloration of the 
skin. This is not due to liver damage but to the liberation of acridin. 
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Kernikterus: Jaundice of the Nuclear Masses of the iSrain.— Zim- 
merman and Yannet {Am. J. Dis. Child., 1933, 45, 740) point out that 
the pathogenesis of kernikterus is that following some injury; the nerve 
cells are subsequently stained with the bile pigments carried to them 
by the blood stream. This differs in no way from the well-known fact 
that any intravital dye will localize in zones of injury and will leave 
unstained tissues that are undamaged. It was also noted that injured 
myelin sheaths become jaundiced. This is a further substantiation of 
the theory mentioned. The question arises as to why the jaundice 
localizes in the central nuclear masses and so rarely in the cerebral 
cortex. The final an.swer to this question is not possible at this time. 
However, it must be noted that the macropscopic observations on the 
localization of the jaundice are not absolutely aceurate, for, micro- 
scopically, isolated nerve cells in both the cerebral and cerebellar cortex 
are found to contain bile pigment. The gross localization of jaundice 
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m the basal ganglia suggests close relationship between kernikterus 
and Wilson’s disease. These two conditions have a striking similarity 
as regards the localization of the cerebral changes, their frequent asso- 
ciation with hepatic lesions and the strong familial tendency. ' On the 
other hand, Wilson’s disease is one of adult life rather than of childhood. 
There is little in the history of patients suffering ivith this disease to 
indicate a lesion existing from infancy. Although jaundice may be 
present, the basal ganglia are never pigmented. Clinically the symp- 
toms are predominantingly those referable to lesions in the basal ganglia, 
even in those cases which have a picture suggestiim of a more wide- 
spread cerebral involvement such as pseudosclerosis. In contrast to 
this, the cases which are diagnosed clinically as kernikterus but in 
_ which recovery occurs mth sequelre, show not only symptoms referable 
to lesions^ of 'the basal ganglia but also symptoms of a more diffuse 
cerebral involvement. The liepatic changes observed in Wilson’s 
disease are in the nature of a fibrosis or cirrhosis, but there is little 
similaritj^ in this regard in kernikterus. In 2 cases included in this 
report B. coli was found in the blood. Other observers have reported 
cultural findings. In some cases it has been impossible to show infec- 
tion, but this may be due to too feiv blood e.vaminations being made, 
and tlie blood should be arterial rather than venous as blood cultures 
of venous blood are often inconclusively negative as the bacteria may 
be filtered out through the capillary bed. In 1 of the cases there was 
evidence of umbilical and hepatic infection although the blood cultures 
were negative. In the fatal cases of kernikterus no definite clinical 
picture was seen whereby the condition could be diagnosed during life. 
An appreciable percentage of the cases that reveal symptoms of icterus 
gravis show that they may be taken as indicative of involvement of the 
central nervous system, such as convulsions, spasticity, irregularity of 
respiration, drowsiness, circulatory instability and vomiting. Of these 
only a, small percentage show kernikterus postmortem. On the other 
hand, a certain percentage of newborn infants in whom jaundice of the 
nuclear masses of the brain is demonstrated at autopsjq have revealed 
during life no definite evidence that might suggest specific involvement 
of the central nervous system. 

- Aspects of Phenobarbital Poisoning,— Weidemann (Monutsclir. f. 
Kindcrh., 1933, 55, 307) gives the clinical history of a girl aged 3 years, 
who 9 months before had suffered from measles with a severe bluish e.xan- 
them. When the child came under obseri^ation, it liad had whooping 
cough for 4 weeks, and had been under treatment with phenobarbital 
16 days. For 12 days she had received 4 tablets a day, or a daily supply 
of 0.06 gm. Then the treatment was discontinued because suddenly 
the temperature increased to 102.2° F., vomiting began, the pliar.m-v 
was reddish and the entire body became coi-ered with a light red exan- 
them. The physician in charge diagnosed the condition as scarlet fever 
and administered scarlet- fever streptococcus serum. In spite of this 
the exanthem became more severe within the next 2 days, and the gen- 
eral condition became poorer. On the basis of the history and ot tlic 
clinical manifestations during the first few days, mea.sles as well as 
scarlet fever were excluded. Phenobarbital intoxication was suspected 
because the cutaneous manifestations resembled those that lun-e been 
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obser\'ed as the result of anotlier barbituric acid preparation. The incu- 
bation period of 8 to 12 days noted in this case resembled that seen in 
barbituric acid intoxication and the same may be said of the blood 
picture. Unusual aspects of this disturbance are the mucous membrane 
manifestations, the extraordinarily large lamellar desquamation and 
the protracted persistence of the cutaneous manifestations. In this 
case remainders of the exanthem in the form of pale brownish pigmented 
spots were visible after 6 months. 


The Injection of Maternal Blood in Severe Vomiting of Nurslings. — 

Audeoud (Jiev. fran<^. dc 2 }cdiaf., 1932, 8, 737) followed this method of 
treatment in S cases. The ages of the patients varied from 5 weeks to 3 
months. All presented repeated, abundant, projectile vomiting, had 
lost considerable weight and were weak and in poor general condition. 
Injections of 20 cc. of the maternal, or sometimes of the paternal blood, 
were made every 2 or 3 days by injecting 10 cc. into each buttock. 
The treatment lasted from 3 to 9 weeks. The initial constipation was 
gi-aduallj'’ replaced by normal bowel movements, the/ vomiting was 
gradually cured, and the infants regained the appearance of good health 
and were able to take normal meals. The increase in weight varied 
from 650 gm. in 22 days to 1515 gm. in weeks, the average gain being 
1029 gm. Dietetic therapy should be concurrent with the hemotherapy. 
At first only carbonated water was given in teaspoonful doses but later 
it was mixed with condensed milk. The amounts were gradually 
increased as the vomiting subsided. Massage with warm camphor 
liniment and warm compresses on the gastric region every 2 or 3 hours 
assisted in calming the violent contractions of the stomach. The mode 
of action of the injections is not known but the action may be as in 
anaphylactic diseases. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 

JOHN H. STOKES, M.D., 

PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY’, SCHOOL OP MEDICINE, 
UNIVERSITY' OF PENNSY'LVANIA, 

AND 

VAUGHN C. GARNER, M.D., 

ASSISTANT PROFESSOR OF DERMATOLOGY AND SY’PHILOLOGY, SCHOOL OF MEDICINE, 

UNIVERSITY' OF PENNSY'LY’^ANIA. 


Pyodermia Gangrenosum. — The term pyodermia gangrenosum im- 
plies a suppurative destructive process of the skin dependent upon 
infections of long duration elsewhere in the body. Such a case of unusual 
severity, secondary to infection of the gall bladder and urinary tract 
and progressing to fatal issue is reviewed by Lane and Stroud {Arch. 
Dermat. and Sypli., 1933, 27, 460). A number of examples have been 
reported following ulcerative colitis. The primary lesions of the sldn 
are pustules, papules or small nodules which tend to form undermined 
deep-seated ulcers. The causative organism appears to be a hemolytic 
staphylococcus albus and a streptococcus acting in sjanbiosis. Inocu- 
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lation of these organisms into rabbits has produced analogous cutaneous 
ulceration. The treatment shoidd be directed principally toward the 
eradication of the underlying infection. P^widium paste exerted a 
favorable local effect on the ulcers in the case studied by the authors. 

GYNECOLOGY AND OBSTETRICS 

UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GYNECOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA. 

AND 

FRANIC B. BLOCK, M.D., 

SURGEON, JEWISH HOSPITAL, PHILADELPHIA. 


Morphology of Genital Epithelia. — The discussion relative to the 
pathogenesis of endometriosis continues to be a live topic and although 
Sampson’s theory of transtuhal transplantation has enjoyed much 
support it is by no means universallj' accepted. One of ihe most in- 
sistent opponents to this theory is Novak (Am. J. Ohst. and Gyncc., 
1932, 24, 635) who has presented a paper in which he describes the occur- 
rence of certain differentiation anomalies in the epithelium of the various 
segments of the genital canal. Among them are the occurrence in the 
tube, of definite endometrial tissue; the occurrence in the ovary of 
either an endometrial or tubal type of tissue, and even, on the ovarian 
surface, of stratified squamous areas; the occurrence in the endometrium 
of either squamous areas or of patches of tubal epithelium; and finally 
the frequent presence in the normally columnar cell regions of the cervix 
of stratified squamous “metaplasia” and the occasional presence of a 
tubal type of epithelium. He believes tliat such anomalies illustrate 
the tendency toward intermutability of these genital epithelia under 
certain conditions, a tendency obviously dependent upon their common 
origin from tlie same mother tissue, the celomic epithelium. Cogniz- 
ance of this fundamental fact must be taken in the interpretation of 
many pathologic lesions, such as endometriosis where direct transforma- 
tion of germinal' epithelium into either a tubal or endometrial type can 
be demonstrated histologically, so that it seems to the author unneces- 
sary to invoke the doctrine of implantation in e.xplaining this lesion. 


OPHTHALMOLOGY 


UNDEB THE CHAKGE OF 

WILLIAM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHALMOLOGY, MAYO CLINIC, HOCHESTER, JHNN. 

AND 

H. P. WAGENER, M.D., 

assistant PROFESSOR OF OPHTHALMOLOGY, MAYO FOUNDATION, ROCHESTER, Ml^•^. 


Is Retinitis Pigmentosa Due to Vitamin Deficiency.— L evine (Arch. 
DMal, 1933, 9, 453) reviews tlie literature on retinitis 
ind cites the main facts that are known about the disease. To date 
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has remained practically incurable. Heredity seems to be an important 
factor in its etiology. It is characterized essentially by a primary 
degeneration of the neuroepithelium and tlie pigment epithelium of the 
retina. Its outstanding symptom is night blindness. 

The most specific tissue change in vitamin A deficiency is damage to 
epithelial structures. One of its symptoms is night blindness. Cases 
of idiopathic night blindness with peculiar white dots in the fundus are 
reported to have cleared up on vitamin A therapy. It has been demon- 
strated that the retina contains more vitamin A than any other tissue 
except the brain and that this is located especiallj'^ in the region of the 
rods which are particularly affected in retinitis pigmentosa. However, 
it has not been demonstrated as yet that the retina, in cases of retinitis 
pigmentosa, is deficient in vitamin A. The histology of the retina has 
not been studied in cases of night blindness associated with xerosis oi" 
keratomalacia (vitamin A deficiency), or in the idiopathic cases with 
white dots in the retina. Pillat has found pigmentation of the conjunc- 
tiva in patients with vitamin A deficiency. This has not been demon- 
strated in retinitis pigmentosa. For the last 5 years, the author has given 
large doses of cod liver oil to all his patients with retinitis pigmentosa. 
He was at first encouraged by the apparent improvement in vision and 
enlargement of the visual fields. But the improvement has not been 
maintained. If retinitis pigmentosa is, after all, due to vitamin defic- 
iency, it may be that the diseased retina cannot utilize vitamin A 
supplied in the form of liver and cod liver oil. 


OTO-RHINO-LARYNGOLOGY 

UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAD, PITTSBURGH, PA. 


' Asymmetry of the Nares. A Positive Diagnostic Sign or Entity 
Establishing Anatomic Displacement of Lower End of Cartilaginous 
Nasal Septum. — In these days when medicine’s ancillary and cognate 
sciences are in the saddle, there is a seemingly irresistible urge to 
apply basic academic truths to knotty clinical problems in otolaryn- 
gology. For instance, there is a geometric proposition that, when a 
perpendicular is dropped from the apex of an isosceles triangle to its 
base, the original triangle is divided into two similar or symmetrical 
triangles; and that if the base of this perpendicular is moved to either 
side, then these two similar triangles become dissimilar or asymmetrical. 
Viewing the base of the nose as an isosceles triangle, and the normally 
situated septum as the perpendicular, Metzenbaum {Arch. Otolaryngol., 
1932, 16, 690) applies this geometric proposition, and its converse, to 
commonly encountered dislocations of the lower end of the cartilaginous 
septum, and evolves therefrom a clinical principle and several corol- 
laries. Inasmuch as many of these septal mal-alignments result from 
injuries sustained in infancy or childhood, and inasmuch as their 
simple reduction can be accomplished soon after the trauma, the 
importance of their early recognition is too obvious to require further 
comment here. 
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RADIOLOGY 


UNDER THE CHARGE OP 

ALBERT MILLER, M.D., 

- AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY’, MAY’O CLINIC, 
ROCHESTER, MINN, 


Calcification of the Suprarenal Glands in Addison’s Disease.— 
Roentgenologic evidence of calcification of the suprarenal glands in 
cases of Addison’s disease has been presented in numerous isolated 
case reports, but the frequency ivith ivhich such ei'idence can be ob- 
tained has not heretofore been determined. Accordingly, Camp, Ball 
and Greene (Avi. J. Rocni. and Rad. Titer., 1932, 28, 594) have tried 
to determine: (1) The incidence of calcification in a series of supra- 
renal glands removed at necropsy in cases of Addison’s disease; (2) 
the incidence of calcification in the suprarenal- areas in a consecutive, 
series of patients affected with Addison's disease. The suprarenal 
glands were obtained in 34 cases Yvhich had been listed, by the path- 
ologists as Addison’s disease or as tuberculosis of the suprarenal glands. 
A positive clinical diagnosis of Addison’s disease had been made in 
23 of these cases, and a questionable diagnosis in 3; in the remaining 
S cases there were tuberculous lesions of one type or another. A second 
group of suprarenal glands adjudged to be normal was also observed 
for control. Both groups were subjected to roentgenologic examina- 
tion. Of the 23 cases in which a positive diagnosis of Addison’s disease 
had been made, 6 showed roentgenologic sbadoivs of calcification; of 
the 3 questionable cases, 2 showed such shadows; of the 8 cases of 
tuberculous glands, 3 v’ere positive. Thus 32.3 per cent of the entire 
group shoYved .shadoYvs of calcification. Tliese types of calcification 
Yvere noted: (1) Gross calcification of the entire gland; (2) multiple 
discrete areas of calcification; (3) homogeneous increased density of 
the entire gland, suggesting a diffuse deposition of lime salts. TYventy- 
three patients haY-ing Addison’s disease clinically YY'ere then examined 
with the Roentgen rays and shadoYY’s indicatiY^e of suprarenal calcifica- 
tion YY'ere observed in G. 

Juvenile Paresis: Diathermy Hsqjerpyrexia in a Malaria Resistant 
Patient.— The case of a boy, aged 12 years, Yvith all the diagnostic 
criteria of juY-enile paresis, is reported by Polmer, from Touro Infinn- 
ary (Arc/i. Pliijs. Ther., X-ray, Rad., 1933, 14, 23). Vigorous anti- 
luetic treatment and malarial therapy Yvere employed for 11 montlis 
Yvithout any subjective improY'ement or objectiY-e signs indicatn-e ol 
arrest or remission. After receiY’ing 12 diathermy hyperpyrexia treat- 
ments OY-er a period of 6 Yveeks the spinal fluid Yvas serologicalJy nega- 
tive on 2 successiY'e examinations Yvith an interval of 10 days beta-een. 
The patient Yvas discharged as improY'ed 7 Yveeks after the scries ol 
treatments Yvas commenced. 
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The Present Status of Electropyrexia.— Various methods of induc- 
ing hyperpyrexia are discussed and the techniques of diathermic, radio- 
thermic and blanket electropyrexia are described by Neymann, Fein- 
BERG, Markson and Osborne {Arch. Fhys. Thcr., X-ray, Rad., 1932, 
13, 749). From their experience the authors conclude that, all other 
factors being equal, the diathermic procedure is the most efficient, the 
radiothermic next and that the electric blanket is least efficient. They 
consider the original tjqie of blanket to be a dangerous instrument, 
because many of its wires are non-insulated and the patient may be 
burned deeply or electrocuted. A new blanket with insulated wires 
has been evolved and promises to be safe and efficient. About 60 per 
cent of the cases of general paresis given electrothermic treatment by 
the authors and others have been cured or improved, 75 per cent of a 
small series of patients suffering from multiple sclerosis have derived 
some benefit, 50 per cent of the authors’ cases of asthma obtained long 
or short remissions and 85 per cent of a selected arthritic group were 
definitely benefited. 


Diathermy in Gynecology.— According to Cumberbatch, of St. Bar- 
tholomew’s Hospital in London {Arch. Phys. Ther., X-ray, Rad., 1932, 
13, 782), a cure is confidently expected and almost always obtained 
from diathermy in gonococcal urethritis in women. Non-gonococcal 
cervicitis responds equally well to diathermy and the cervix regains 
its normal condition. In gonococcal arthritis application of diathermy 
to the cervix brings about relief of pain, reduction of swelling of the 
joints and increase of range of motion. Further benefit is obtained 
if the joints are subjected to diatliermy, massage and movements. In 
non-gonococcal metastatic arthritis the same results are obtained in 
75 per cent of the patients. In salpingitis, whetlier gonococcal or not, 
diathermy should not be administered if pus is present. If it is absent, 
diathermy causes all signs and symptoms to disappear. In dysmenor- 
rhea of the congestive type in married women diathermy has not failed 
in any of the cases. On the other hand, it has done no good in cases of 
the spasmodic type. 


The Value of the Roentgen Ray in the Diagnosis of Renal Tubercu- 
losis. — In the opinion of Waters {Am. J. Roent. and Rad. Thcr., 
1933, 29, 17) no investigation for renal tuberculosis is complete without 
satisfactory plain films and pyelograms of the urinary tract. The early 
Roentgen findings in renal tuberculosis are fringing of the calyces and 
possibly calcification in areas of cortical necrosis. The author’s statis- 
tics show a diagnostic accuracy of 70 per cent in the pyelographic 
series. Areas of cortical calcification appeared on the plain film in 
40 per cent of the cases of known tuberculosis. Direct smears yielded 
only 55 per cent of diagnoses, but guinea pig inoculations gave positive 
evidence in the other 45 per cent. There are no contraindications to 
pyelography in renal tuberculosis. Intravenous urography has not 
yielded the brilliant results expected, chiefly owing to the fact that 
sufficient concentration of the dye is lacking in so many cases, but with 
improvement in opaque media and technique, it is possible tliat great 
diagnostic accuracy may be achieved. 
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NEUROLOGY AND PSYCHIATRY 


UNDEn THE CHARGE OF 

FRANICLIN G. EBAUGH, M.D., 

PJiOFESSOH OF PsyCHIATBV IN THE UNIVERSITY OF COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY 'iN THE UNIVERSITY OF COLORADO. 


Mental Reactions at the Climacterium.— Jameison and Wall (Am. 
J. PsijcMat., 1932, 9, S95) state that the attitude and behavior of 
patidnts at the climacterium is uniformly one of depression, agitation 
and apprehension. _ Persistent restlessness, inability to sleep, occasional 
fretfulness and irritability of varying degree are noted. Suicide is 
more likely to occur tlian in any other type of illness and a general 
indifference to personal appearance and habits is common. These 
things are all easily recognized. The therapy for a frank case of 
melancholia is best managed in a hospital, although certain patients 
may be treated satisfactorily at home. Both physical and psychologic 
factors should be considered. The physical factors are very important 
and should receive careful attention. The excessive use of sedatives 
or opiates is contraindicated. Warm baths, warm packs, elimination 
of toxic features, regulated exercise, diet and healthy mental contacts 
are important. On the mental side, one who has the confidence of the 
patient may do much by a careful review of the history and a frank 
discussion of physiologic and psychologic forces at work. “Involu- 
tional melancholia is probably not a complete clinical entity in itself. 
The life history of the patient, including family tendencies, physical 
constitution, personality' and psychic forces all have an influence. 
The period of the menopause with its physiologic changes forms the 
background for the play' of these several factors. Any' ty'pe of border- 
line or frank mental disease may appear at this time.” 


Mental Symptoms in Disseminated Sclerosis.— Salthre (Nors/c Mag. 
f. Lmgevid., 1932, 92, 353) states that of 2000 patients admitted to 
Vinderen Psychiatric Clinic between September, 1926, and December, 
1930, 13 were diagnosed as cases of disseminated sclerosis. Of these, 
12 were admitted for their psychic sy'mptoms; 10 patients were femiiles 
and 2 were males. In S the mental disturbances were severe, while 
the remaining 4 showed a mental state characterized by euphoria, sl>g|A 
dementia, pronounced emotional instability and egocentricity. The 
autlior suggests that, until a more specific etiology has been discovered, 
the term “psychoencephalitis” (invented by Ombredanne) should he 
applied to aty'pical cases of disseminated sclerosis with mental symp- 
toms, as well as to similar cases of epidemic encephalitis and paren- 
cephalitis. The prognosis is grave; only 1 of Salthre’s patients showed 
an almost complete recovery. 



PATHOLOGY AND BACTERIOLOGY 


149 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSICAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Production of Non-fatal Vascular Sclerosis in Rabbits by Means of 
Viosterol (Irradiated Ergo sterol).— In a series of experiments carried 
out by Spies {Arch. hit. Med., 1932, 50, 443) young rabbits were fed 
by stomach tube a preparation of viosterol, “ 10,000D,” in doses of 
from 5 to 7 cc. at intervals of from 4 to 5 days. The period of admin- 
istration including rests for recovery from toxic manifestations totaled 
from 40 to 70 days. After the final dose of viosterol the animals were 
killed from 97 to 102 days, and the organs were examined. The lesions 
found in these experiments situated in the aorta, lungs and kidneys 
are described and discussed in this paper. The aortas from the animals 
that had received viosterol showed severe medial sclerosis with varying 
degrees of hyalinization and calcification. In the kidneys the renal 
arteries and arterioles, and the renal tubules and glomerular capsules 
were hyalinized and calcified. Calcium was deposited in the paren- 
chyma of the lungs, but was not seen in the pulmonary vessels. The 
author considers that these lesions were slightly less extensive than 
those found in a series of animals which he had previously studied, but 
that the relative proportion of hyalin degeneration to calcareous deposits 
was greater than in comparable lesions found in his former experiments. 
He 'suggests that the degree of calcification in these tissues was more 
extensive at some period during active treatment, but that in the 
interval between the cessation of viosterol administration and the ter- 
mination of the experiments the animals may have reabsorbed some 
of the calcareous deposits, thereby leaving a permanent sclerosis of the 
aorta and vessels of the kidney. 


A Functioning Tumor of the Islands of Langerhans. — Barnard (J. 
Pathol, and Bacterial., 1932, 35, 929) presents a case of an adenoma of 
the pancreas which appeared to have the function of secreting insulin. 
The patient complained of symptoms and presented signs of hypo- 
glycemia, and was treated by considerable quantities of glucose. She 
recovered from several severe attacks but died 2 months later from the 
effects of hypoglycemia. Postmortem examination revealed an adenoma 
1.2 cm. in diameter partly embedded in the head of the pancreas. The 
microscopic picture of this encapsulated mass led the author to believe 
this tumor to be an overgrowth of cells of the islets of Langerhans. It 
was considered benign, but was locally invading its own capsule. The 
author is certain that if the patient had agi-eed to operation, that 
removal of this functioning tumor would have resulted in a complete 
cure. It is pointed out, however, that the tumor would have been 
difficult to locate at operation, due to its position, but might have 
been found because of the firmer qualitii of the adenoma. 
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Calcified Corpora Amylacea in the Lung (Zur Pathogenese verkalkter 
Scnicntungskugeln, Sog. "Corpora. Amylacea,” in der Lunge).— 
ScHiLDKNECHT (J'irch. Arc/i., 1932, 285, 466) reports a case of a paretic 
woman, aged 45 years, in wliich there was an unusually large number 
of corpora amylacea in the lungs; one-fifth to one-quarter of all the air 
sacs were plugged with the concretions, many of which ivere calcified, 
Roentgen ray plates taken a year before death showed miliary shadows 
through both lungs and gave rise to a diagnosis of miliary tuberculosis. 
(The Roentgen ray picture is in "Lehrbuch der Roentgen-diagnostik” 
by Schinz, Baensch and Friedl, 3d ed., vol. 2, p. 798). The pathologic 
examination of the lungs showed a well-marked emphysema, chronic 
bronchitis and passi\’e congestion. The corpora amylacea were visible 
and palpable in the gross; they measured up to 0.3 mm. in diameter; a 
large number of them completel^'^ filled the air sacs in which they lay 
and were adherent to the alveolar walls. They were composed of 
concentric layers built upon a small central nucleus. Sometimes the 
central nucleus was made up of anthracotic particles, sometimes of 
cells, sometimes of structureless debris. The lamina of the concretions 
varied in thickness and in staining qualities; many of the lamina stained 
deepl 3 ^ with hematoxylin and appeared to be made up of nuclear debris. 
These layers contained calcium and iron in appreciable quantities. 
Tests for amjdoid were negative. The author believes emph.ysema 
favors the de^•eloplnent of corpora amylacea; emphysematous air sacs 
do not readily empty themselves, tend to collect desquamated cells 
and secretions wliich form a coagulum and adhere in laj'ers to a central 
nucleus. The development of multiple lamina probably takes con- 
siderable time. If the concretions lie in touch with the alveolar walls 
the lining cells become blended ivith the peripheiy of the concretion 
and form new lamina. No e.xplanation is offered for the calcium and 
iron deposition within the concretions. 


The Parallel Incidence of Filaria Bancroft! and the j 3 -hemolytic 
Streptococcus in Certain Tropical Countries. — Grace, Grace and 
Warren' (Am. J. Trap. Med., 1932, 12, 493) report on the incidence 
of Filaria bancrofti and /l-hemoly'tic streptococcus in Jamaica, 
Cultural examination of 100 consecutive abscesses showed that the 
streptococcus was responsible for onlj"^ 6 per cent; 90 per cent were 
caused bj^ the staphjdococcus. Only 1 case of Ij^mphangitis was seen, tins 
occurring at intervals in a patient with an elephantoid lower limb. 
Only 3 cases of elephantiasis were found. They compare this lov 
incidence of elephantiasis and lymphangitis -with data obtained m 
British Guiana and St. Kitts, B. W. I., wdiere a high incidence of tlie 
Filaria bancrofti and /3-hemolytic streptococcus and their manifesta- 
tions is found. They suggest that elephantiasis in the Caribbe.-in 
tropics is associated with the presence of many minute foci of the 
d-hemolytic streptococcus in the coriuin of the affected part. Iney 
point out the rarity of intramuscular and multiple abscesses m Jamaica. 
In this paper the authors have shown the low incidence of Filaria baii- 
crofti and /3-hemobvtic streptococcus and their 
Jamaica as compared with the high incidence m St Kitts 
Guiana . All tliree places are in the tropics where the I- ilana bancrol t 
is supposedly endemic, the population largely colored and the reqiu.i 
mosquito vector abounds. 
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Blood Cultures of Apparently Healthy Persons.— Numerous reports 
have been published on blood cultures from persons with various 
diseases, but the literature is meager concerning blood cultures from 
healthy persons. In studies on blood cultures in whieh control cultures 
have been reported, the incidence of negative cultures among the con- 
trols is usually high. Thus, Cecil, Nichols and Stainsby reported 
negative results in all of 54 control blood cultures made in connection 
with their work on arthritis. Gray and Gowen in similar studies 
obtained positive results in only 2 of 71 control blood cultures. One 
of these came from a patient with thrombosis of the eavernous sinus; 
the other, from a patient with agranulocytic angina. Cameron, Rae 
and Murphy recently cultured the blood of 100 healthy dental students 
and obtained 6 positive cultures, 4 of which yielded S. aureus and 2 
diphtheroids. It is reasonable to assume that bacteria may enter the 
blood stream in persons who have acute or chronic infections. One 
would expect, therefore, with suitable methods, to be able to demon- 
strate bacteria in the blood stream in apparently healthy persons and 
theoretically, at least, would expect a higher incidence of positive 
results in cultures from persons with frank foci of infection. Reith 
and Squier (./. Infect. Bis., 1932, 51, 33(i) cultured samples of blood 
from 293 apparently healthy persons. Cultures containing strepto- 
cocci, diplococci, diphtheroids, M. catarrhalis, colon bacilli and obliga- 
tory anaerobic rods were considered positive. Positive cultures were 
obtained from 53 (27 per cent) of 194 persons who had chronic focal 
infection, while positive cultures were obtained from only 12 per cent 
of 99 persons who had no demonstrable focus of infection. Pain in 
joints or muscles, including chronic infectious arthritis diagnosed clini- 
cally in 7, was present in 24. Ten (42 per cent) of these gave blood 
cultures positive for streptococci or diplococci. A seasonal variation 
in the incidence of positive blood cultures from persons without demon- 
strable foci of infection suggests that acute respiratory infections may 
be responsible for some of the positive cultures. 

Epidemiology of the 1930 Poliomyelitis Epidemic in Kansas.— 
Brown {U. S. Pnb. Health Rep., 1932, 47, 1899) points out that acute 
anterior poliomyelitis is neither necessarily infantile nor paralytic, 
though called infantile paralysis. The epidemic of 1930 had about 
3 times as many cases as in preceding epidemics, but the case death 
rate was much lower — 9.2 per cent against about 30 per cent in earlier 
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outbreaks. August, September and October accounted for nearly all 
o t le cases in the years studied. Males constituted 60 per cent of 
cases. Cases were r^orted in 433 families, but only 19 families had 
moie than 1 case. The author has tabulated the various important 
sjmiptoms m order of frequency, and also tlie site of paralysis. It is 
suggested that many non-fatal cases occur and are not recognized. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OP MAY 15 , 193.3 


Meianophores in Meninges of Mammals,— W. H. F. Addison and 
Doris A. Fraser (Department of Anatomy, University of Pennsj-l- 
vania). In e.vamining the brains of gray Norway rats, both wild. and 
captive, we have found melanotic pigment constantly present in the 
cranial meninges, and sometimes in the spina] meninges. In adult ani- 
mals the pigment is readily n'sible wlien the brain is e.yposed. It is 
not evenly distributed, but is more abundant in definite areas. On the 
dorsal aspect of the brain the pigment is along the dural vessels between 
the cerebellum and cerebrum, and in the membranes behind the olfac- 
tory bulbs. It often forms a conspicuous area in the pia along the 
• rliinal fissure, ^^entrally it is seen throughout the base of the skull, 
ensheathing bloodvessels and nerves. 

The pigment is in typical meianophores. These hai'e a relatively 
small cell body and long branching processes, 6 to 8 or more in number. 
^^Tiere the meianophores are grouped together they have a s^vncytiiun- 
like appearance, with processes in seeming continuity ivith one another, 
but indin'dual cells are also present. They seem to be an insert tjpe 
of cell, when compared w'itli the skin cliromatophores of lower verte- 
brates. 

In the new'born the pigment is not seen grossly. Hoivever, when 
shreds of the meninges are examined microscopically the melanotic 
cells are seen in certain areas. These cells are scattered diffusely, and 
do not show the orientation around bloodvessels as they do in the adult. 
The cells are smaller and are not as deeply colored as they are later on. 
The position of the nucleus is much more evident than in the adult 
because of the sparser distribution of the granules overljdng it. 

Pigment cells have been previously reported in the meninges of a small 
number of other mammals. Those include man, slieep, cow and baboon 
(Cynocephalus papio). In man they have been reported as especially 
evident in the meninges of Javanese and Eg.nitians, but are also foimtl 

in Negroes, and to a, less extent in Caucasians.. 

In the Norway rats, the pigment is present in all the color vanetie-' 
which have been derived from it, such as gray piebalds, black piehaKis 
and ruby-eye dilutes. These we have examined from the istar colon\ 
of Dr. Helen D. King, 
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Last year before this society, we reported pigmentation in the hypo- 
physes and parathyroids of Norway rats. It would seem that there 
might be some relation between the pigmentation of the meninges and 
of the hypophysis, from their contiguity. But the several other species 
of mammals wliich have pigmented meninges do not appear to have 
melanotic cells in their hypophyses, with the possible exception of man. 
Therefore there seems to be no necessary correlation beLyeen the 
pigmentation of the meninges and of the hypophysis. And even if the 
pigmentation of the meninges were connected with that of the hypo- 
physis, this would not explain the pigmentation of the parathyroids. 


Glycogen Restoration After Exercise in Depancreatized Cats. — 
F. D. W. Lukens, C. N. H. Long and Edith G. Fry (George 
S. Cox Medical Research Institute, University of Pennsylvania). 
Milroy (Quart. J. Exper. Physiol., 1927, 17, 161) and Debois (Archiv. 
Intern, de Pharmacodynamic ct de Therapie, 1931, 91, 65) have stated 
that the muscles of depancreatized animals do not restore the glycogen 
lost as a result of exercise. On the other hand, Peserico (Proc. XII 
International Congress of Physiology) and Cleghorn and Peterson 
(J. Physiol., 1932, 74, 338) claim that such a restoration does occur. 

In view of the importance of this question, not only for an under- 
standing of the recovery process after exercise, but also for the mechan- 
ism of insulin action, we have reinvestigated this subject, and have 
attempted a more or less quantitative comparison of the amount and 
rate of glycogen reappearance in the muscles of both normal and depan- 
creatized cats. 

The animals were depancreatized some 8 to 18 days prior to the 
experiment. They were maintained on insulin, raAv pancreas, meat 
and milk; 48 hours before use all insulin was withdrawn, and during the 
last 24 hours no food was supplied (water ad lib.). The normal animals 
were also fasted 24 hours before use. 

For the experiment all were anesthetized by the intraperitoneal 
injection of “ Nembutal.” Both hind limbs were electrically stimulated, 
the same stimulus being used in all experiments. One limb was imme- 
diately frozen m situ with solid CO 2 and ether, and the other after 
various intervals of recovery. In order to obtain the initial glycogen 
value one fore limb was also removed. By previous experiments it was 
found that the ratio between the resting glycogen content of the hind 
and fore limbs was 1.3 to 1. This ratio was used in all experiments to 
calculate the initial level of glycogen in the hind limbs. It is important 
to know this value in each experiment in order to determine the amount 
of reduction of the glycogen due to the exercise, as from this reduction 
the glycogen reappearing during recovery can be expressed in terms 
that are comparable from animal to animal. This indirect method 
of calculation is rendered necessary by the wide variations in intial 
muscle glycogen content from animal to animal. 

The results show quite clearly that the amount and rate of glycogen 
restoration are identical both in normal and depancreatized animals 
for periods of recovery of 1 and 2 houi’s. Approximately some 30 per 
cent of the glycogen lost has reappeared in tliis time. However, in 
some as yet uncompleted experiments where a period of 6 hours 
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recovery was observed, there appears to be a difference between the 
normal and depancreatized animals. The normal animals continue" 
to lay down muscle glycogen, Avhile in the depancreatized animals the 
amounts restored are of the same order as those observed in the 2-hour 
periods. This would indicate a division of the recovery mechanism 
into two parts in which the immediate one is independent of the presence 
of insulin, while the later stages require it. 

In conclusion, howevei", it should be emphasized that considerable 
amounts of muscle glycogen can be formed in the depancreatized animal 
following exercise. The source of this gl^mogen remains conjectural. 


Observations on Effort Angina.— L. B. Laplace and E. J. Watoe 
(Department of Clinical Research, University College Medical School, 
London). Studies were made of approximately 450 induced attacks 
of angina pectoi'is in a gi’oup of 12 subjects Avho stated that the pain 
appeared only on physical exertion. Two subjects had aortic insuffi- 
ciency, 4 had a history of sudden coronary occlusion and 6 appeared 
to be cases of coronary sclerosis. Two cases came to postmortem 
examination and showed extensive vascular calcification involving the 
left coronary artery. 

Attacks Avere induced by causing the subjects to walk over a series 
of two steps until the onset of pain. Blood pressure, pulse rate and 
respirations were recorded continuously before apd after exercise. 
Control experiments indicate that the pain appears after an amount 
of ex'ercise which is relatively constant for each subject. 

Blood pressure during the pain Avas often loAver than during the pain- 
free period. It is concluded thei’efore that aortic dilatation cannot be 
'the cause of the attack. TJie pulse rate was always elcA-ated during the 
pain and loAA'er during the pain-free period. In A'ieAv of the fact that 
cardiac output is increased by exercise and that, other factors being 
equal, the O 2 consumption of tlie heart is knoAvn to increase in propor- 
tion to the pulse rate, this tjqje of angina pectoris appears to be due 
to a relatiA'e coronary insufficiency in the presence of increased cardiac 
effort. 

Digital pressure OA’er the carotid sinus promptly loAvered the blood 
pressure and sloAved the pulse. When these effects AA'ere marked, the 
duration of the pain AA'as significantly shortened. Intravenous injec- 
tion of atropin sulphate, grain, greatly increased the pulse rate, 
diminished the amount of exercise necessary to produce pain, and 
increased the duration of the attack. These results indicate that either 
(1) the parasympathetic nerA^es are not A'asoconstrictor to the coronary 
A-essels, or (2) the increased AA’ork of the heart and not coronary spasm 
is alone responsible for the production of pain. The latter explanation 

is the more tenable. _ 

Amyl nitrite shortened the duration of the attack in 10 cases. iSnro- 
glycerin increased the amount of AA'ork necessary to produce P»'" 

7 "cases and erythrol titranitrate acted similarly in only 2 cases. U'c 
blood pressure during the attack AA-as usually loAver than during control 
obsei-A'ations. The nitrites therefore appear to act only by causing 
coronary dilatation. The fact that they ivere not effectn-c m all case^ 
and that their effectiveness Avas proportional to the strcngtli ot tnc 
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drug indicated an organic obstruction of the coronary vessels (sclerotic, 
stenotic, etc.) and that coronary flow cannot be greatly increased by 
nitrite action in many cases. 

No significant effect could be observed as a result of intravenous 
injection of Eupbyllin or oral administration of alcohol. Repeated 
exercise did not appear to affect the duration of the attack or the amount 
of work necessary to produce it. 

Anserine and Carnosine in Mammalian Skeletal Muscle. — W. A. 
Wolff and D. W. Wilson (Department of Physiological Chemistry, 
University of Pennsylvania). Carnosine and the closely related anser- 
ine have been found in the skeletal muscles of a number of vertebrates. 
We have studied the distribution of these two imidazole derivatives ' 
by c^uantitative and by isolation procedures. We have isolated carno- 
sine and anserine as copper salts from the skeletal muscles of the dog, 
cat, deer and opossum. The crystal form, composition and melting 
points were used in identification. 

The carnosine and anserine content of certain muscles has been 
determined by a quantitative method recentlj’’ reported by the present 
authors.^ Horse and ox muscle are high in carnosine but contain little 
or no anserine; cat muscle has about equal amounts of carnosine and 
anserine; dog muscle is high in anserine but low in carnosine. 

The occurrence of these two related compounds in vertebrate muscle 
suggests the possibility of an intimate metabolic relationship between 
the two and some physiological importance for this type of imidazole 
derivative. 

Effects of Alternate Suction and Pressure on Circulation in the Lower 
Extremities.— Eugene M. Landis and .John H. Gibbon, Jr. (Robin- 
ette Foundation, Hospital of the University of Pennsylvania). Accord- 
ing to Poiseuille’s law the volume of fluid flowing through a rigid tube 
is proportional to the fall in pressure along the tube. It seems possible, 
therefore, that if the peripheral fall in blood pressure could be increased 
the total amount of blood flowing past an arterial obstruction in unit 
time would be greater. The fall in pressure through the arterial tree 
may be increased physically in two ways, (a) by elevating aortic blood 
pressure or (5) by reducing peripheral blood pressure to a negative 
value. The first method is impracticable for numerous reasons but it is 
possible temporarily to reduce capillary and venous pressure by apply- 
ing suction to the extremities. 

An aluminium box was built large enough to accommodate the lower 
extremity to a point about 6 inches above the knee and strong enough 
to withstand pressures of —120 to -|-120 mm. Hg. A mercury mano- 
meter, communicating with the interior of the box, was equipped with 
electrodes so arranged that the one-half horse power motor operating 
an air pump was stopped through an electrical relay, whenever the 
pressure in the box exceeded or fell below atmospheric pressure by 120 
mm. Hg. A valve was inserted between the pump and the box so 
that for 25 seconds the pump evacuated air from the box while for 5 
seconds the pump expelled cooled air into the box. 

' Journal of Biological Chemistry, 19.33, 100, p., cvi. 
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Alternate suction and pressure increased, by 45 to 7S per cent, the 
rate at which fluid flowed tJu-ough a circulation schema. In normal 
subjects and patients the effects of suction and pressure on circulation 
were determined qualitatively by measuring skin temperatures, under 
carefully controlled conditions. 

In normal subjects it was found that alternate suction and pressure 

(а) diminished the rate of cooling of an extremity originally warm and 

(б) in the majority of instances caused an originally cold extremity to 
become conspicuously Avarmer. Suction and pressure sometimes failed 
to affect blood flow in a cold extremity^ when vasoconstrictor tone was 
extremely high. As soon as vasoconstrictor tone was diminished 
slightly blood flow was conspicuously and preferentiallj’’ increased in 
the e.xtremity e.xposed to positive and negative pressures. 

The vasodilator response to Avarming one forearm was studied in 
normal subjects with and without the use of external pressure changes. 
It was found that alternate suction and pressure caused the A'aso- 
dilator response to appear earlier and that the final temperatures 
reached Avere definitelj'- higher in the extremity exposed to external 
pressure changes. 

In patients AAuth peripheral vascular disease alternate suction and 
pressure increased blood floAv definitelj'^ CAmn though organic obstruc- 
tion had advanced to such a stage that no rise in skin temperature Avas 
obtained AAdien A'asoconstrictor tone AA'as completely abolished by 
immersing botli forearms in warm water or by anesthetizing the pos- 
terior tibial nerve. - . ■ 

To obtain the maximal effect on blood flow it is necessary to haA'e (1) 
relatiA'ely brief periods of suction; (2) intermitting periods of pressure, 
and (3) diminished Amsoconstrictor tone. 
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ORIGINAL ARTICLES. 

A MODERN PLAN FOR A COMMUNITY CAMPAIGN AGAINST 

AIR POLLUTION.* 

By H. B. Meller, 

HEAD, AIR POLLUTION INVESTIGATION, MELLON INSTITUTE OF INDUSTRIAL RESEARCH, 

PITTSBURGH, PA. 

The invitation which brought me here is regarded by the Mellon 
Institute of Industrial Research as fresh evidence that medical 
associations in this country are giving serious consideration to the 
problem of air pollution, presumably Avith a view to exercising 
leadership in the promotion of preventive measures. This attitude 
on the part of the College of Physicians is quite in line with the 
accepted traditions of Philadelphia, the home of internationally 
famous scientific societies. Mellon Institute feels honored at being 
asked to collaborate with you in planning for consideration of the 
abatement of smoke in Philadelphia. Medical societies in other 
cities will watch AAdiat is done here. 

Air, Water and Food Purity Equally Important. Pure air is 
primarily a medical consideration. Logically, its maintenance is 
a municipal health department responsibility, just as are pure food 
and pure Avater. In the presence of city-AAude contamination of 
his food, his AA^ater supply or the air he must breathe, the average 
citizen is helpless to protect himself or the members of his family. 
He is compelled to take Avhat the city offers him. When aroused to 
danger, his instinct and his experience tell him to turn to the physi- 
cian for protection and guidance. In response to a popular demand 

* Presented at a stated meeting of the Section on Public Health and Industrial 
Medicine of the College of Physicians of Philadelphia, March .31, 1933. 

VOL. 186, NO. 2. — AuansT, 1933 
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of this kind, the medical profession was found in the forefront of 
the movements which gave municipalities pure food and pure 
water. A parallel movement for pure air fell short of establishing 
thoroughgoing control. Generally the prevention of dense smoke 
vas about all that was aimed at. Only now is the public coming 
freely to understand that other and unregulated products of fuel 
combustion are much more harmful. 

In view of the inadequacy and inconclusive character of e.xisting 
legislation, and also because prompt action may bring unusually 
desirable economic benefits, the time seems ripe for the medical 
profession to reassert its leadership and to make hygienically pure 
air an accomplished fact. A development of this kind in medical 
circles would be in line with the rapid growth of preventive medi- 
cine, which includes air hygiene. The initiative and guidance of 
physicians are necessary to the success of the cause of air hygiene. 

Since 1911 Mellon Institute has been conscious of the relevancy 
of medicine in formidating its research, and has consistently sus- 
tained medical interests in their work to mitigate air pollution. 
In that year it turned to the Pittsburgh School of Medicine for 
study of the hygienic aspects of the smoke problem. Oskar Klotz, 
then professor of pathology, and his associates undertook the 
study. Their comprehensive printed report of the damage done 
to health by products of combustion is recognized as a classic; it 
has been a standard work of reference for two decades. 

At that time we recognized that the engineer was interested 
because of fuel economy and the effects of the products of com- 
bustion on constructional material. We recognized that the econ- 
omist was interested from the vievqjoint of waste, added expense 
in cleaning, loss of natm'al daylight and such phases of the problem. 
But after all was said and done, the most influential fact in the 
effect of air pollutants, particularly products of combustion, was 
health. This angle controlled the formulation of the Pittsburgh 
ordinance, wdiich ordinance has serrmd as a model for similar 
legislation in many cities. ' When the Bureau of Smoke Regulation 
was organized it ivas placed in the Department of Health— a 
practice that rvas widely followed over the country. 

With the passage of years, Mellon Institute has seen success 
achieved in reducing the dense smoke nuisance emanating froin 
the regulated portions of its home city, and it has consistentlr 
adhered to its policy of insisting on medical and public health 
participation. Even now the Institute is sustaining Ralph R- 
jMellon and his staff at West Penn Hospital in a study which has 
for its aim the more accurate determination of air-borne diseases. 

In the light of the character of these developments, I come before 
you as one fully cognizant of the high importance of the strictly 
medical and public health aspects of smoke abatement. 

It must be recognized that, because the physician is the store- 
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house of needed medical information, he therefore is tlie sound 
guide in air hygiene. lie knows that inhaled solid particles irri- 
tate the sen.sitive membranes of the nose, throat and lungs, and 
may prepare a predisposition to acute diseases of the respiratory 
tract; that smoke and dirt in the atmosphere reduce the amount 
of natural sunlight received; that this reduction is proportionately 
greater in the shorter wave lengths, particularly in the thei'apeutic 
band of ultraviolet radiation, the natural source of vitamin D ; that 
bright, sunny days are stimulating, while gloomy, smoky days are 
depressing; that smoke and dust aid in the formation and pro- 
longation of fogs, with their coincident effects; and that, in other 
ways as well, bodily wellbeing is affected. The role of the physician 
is fundamental; he is looked to by the public to point out health 
hazards and to work for their elimination; and he is equipped to 
set the standard for atmospheric cleanliness— a standard which the 
engineer will then arrange to meet. The public commitment of 
the physicians in a community to a campaign for pure air will have 
as much force as the combined arguments of all other protagonists. 

Smoke Begulation. With exceptions so few as practically to be 
negligible, cities that have anti-smoke ordinances regulate only dense 
smoke. Generally speaking, this means that, unless the density is 
such that it is impossible to see through the column of smoke as 
it leaves the stack, there is no violation. And even this opaque 
smoke is permitted for periods ranging from 1 minute in 8 consecu- 
tive minutes to 6 or 8 minutes in 1 hour. Thus it is allowable for 
a stack to smoke continuously, unless the duration of opague smoke 
exceeds the time limit. And, of course, solids that do not color 
the smoke stream, and noxious and obnoxious gases, are not included 
in the prohibition. 

Ordinances prescribe that onlj'’ such equipment may be installed 
as can be operated within the limits set, with no provision for 
reducing those limits as an incentive to manufacturers to produce 
more advanced designs. After this equipment is installed and in 
operation, enforcement becomes a matter of observation and super- 
vision on the part of the city inspectors. It is obvious that, under 
such conditions, results will be in direct proportion to the number 
of inspectors and their efficiency. Cities have not felt justified in 
employing large enough inspectional forces for close, continuous 
control. Consequently, while in many communities it has been 
possible to maintain a fair degree of compliance, in others enforce- 
ment has been little more than a gesture. 

The volume of stack dirt is proportional to the amount and smoke- 
making possibilities of the fuel used. The use of automatic stokers 
and of semi-smokeless boilers, smokeless fuels in boilers not designed 
for high volatile coal, better firing methods— all have aided in 
reducing the amount of visible smoke. The good that might be 
accomplished has been limited by failure to regulate light smoke 
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and to exercise control over cinder and ash. Then, too, in all 
except a feiv instances, private homes and the smaller apartment 
houses have been exempt from any regulation as to equipment, 
fuel or smoke. The necessity for control of domestic smoke-making 
has been very definitelj’^ emphasized dm-ing the past three ivinters. 
With industrial activitj^ at a low ebb, it has been possible clearly to 
see the part played by the heating plants in maintaining a smoke 
nuisance. 

The wind is depended upon to carry away the finer solids and 
to distribute them over wide areas. As the carrying power of the 
wind is proportional to its velocitj'', it follows that a low A^elocity 
will bring higher concentrations in limited areas, often resulting in 
formation of a smoke pall or aggravation of one already formed. 

Smoke abatement as it has been practised has been instrumental 
in greatly reducing the amount of Ausible smoke, in effecting material 
individual savings in fuel cost, in providing a cleaner atmosphere 
than formerly with a higher percentage of sunshine, and in reducing 
cleaning and lighting bills. In other ways as ivell, smoke abatement 
has been of tremendous benefit. There is no argument against it; 
but we still have a smoke nuisance, largely because the extent to 
ndiich smoke and stack dust can be eliminated has not generally 
been understood. 

Early ordinances necessarily were compromises. A minority 
protest was smothered by a majority belief that smoke and pros- 
perity were inseparably connected; plant owners feared possible 
unreasonable restrictions through unintelligent or, unsympathetic 
enforcement; limitation of the amount of smoke to be permitted 
had to be made in the light of current combustion practice and 
availability of equipment designed vdthout any such definite re- 
striction; home ovmers did not take kindly to the idea of regulation, 
although willing and often eager to liaxm the industrial and com- 
mercial plants controlled. 

Later ordinances throughout the country generallj’’ have been 
patterned after those earlier compromises. As a result, the adA'ancc 
in smoke abatement has been neither as rapid nor as ^eat as^ it 
could have been. The market affords better fuel-burning equiju 
ment than ever before; a large percentage of these devices couW 
meet requirements much more strict than those now in force. 1 
would seem wise, from the standpoint of efficiency as ivell as of 
cleanliness, to take full advantage of vdiat has been done and to 
press for additional advances. , 

Further limiting the effectiveness of smoke abatement is tac 
inability of a city to e.xercise any control beyond its geographic 
limits. ' Manufacturing centers usually are surrounded by smaller 
industrial communities in which there is little or no regulation o 
smoke. Wind-borne products of combustion from each such com- 
munity are carried over and into ex'ery other in the group, so timi 
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effort on the part of the central city to clean up is made less decisive 
by the effects of contaminants originating in parts of the area over 
which it has no jurisdiction. It is obvious that there should be 
either unified control or uniforni regulation throughout the district. 

^Another reason for the failure of smoke abatement (as it has 
been carried on) to meet with the full measure of success that might 
have been expected is that it has not had the continuous active 
backing of the community. After an ordinance is passed and a 
city bureau is charged Avith the enforcement, most of those who were 
active in stimulating public opinion and securing enactment of the 
necessary law regard their civic duty as completed. They, there- 
fore, fold their hands and sit back to watch an inadequately manned 
enforcement machine operate. Gradually, as the road to cleanli- 
ness becomes steeper and more rocky, the machine slows up or 
even slips baclcAvard. There is a demand for a new driver, when 
the fault lies not Avith him, nor perhaps Avith the machine; the 
road-mending force has quit Avork. To be permanently successful, 
smoke abatement like any other constructive program must have the 
solid support of the people. Passivity is much more difficult to 
combat than resistance. 

Stricter Regulation. Considering the fact that equipment is 
available to satisfy much more stringent requirements than are 
now being applied Avith more or less success, it is comparatively 
eas,y to indicate the limits to Avhich existing ordinances could be 
raised or AA^hich could be set for ncAA' ones. 

1. By proper selection from among the large number of makes of boilers, 
furnaces, automatic feeds and control, and with intelligent care, deme 
smoke could be eliminated in normal operation. The alloAvance for light 
smoke would A^arjq in communities where only smokeless fuel is used, 
restriction could be greater than in sections where high volatile coal is used 
and Avhere the degree of smokelessness depends upon the equipment and 
its operation and not on the fuel. 

2. Alterations and repairs could be made to conform to such rules and 
regulations as Avould insure the same degree of smokelessness. 

3. A reasonable time could be alloAved for compliance bj’’ those Avhose 
plants were installed before restrictions were imposed. SerAuceable units 
need not be scrapped, but could be regulated within reason. 

4. The use of dust separators Avould make it possible to eliminate most of 
the ash nuisance from solid fuels. 

5. Ordinances should alloAv no exemptions — there should be no preferred 
class. Laws should be framed in such a way that, Avithout the necessity 
of formal revision by councils, advantage may be taken from time to time 
.of the rapid advances that aauU be made toward smokeless and dustless 
use of fuels. 

Campaign for Pure Air. The familiar type of smoke abatement 
campaign has featm’es AA^hich must be included in any movement 
toAvard pure air. It provides for the essential stimulation of public 
opinion; it affords an opportunity for a considerable amount of 
valuable general education; it prepares the Avay for needed legisla- 
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tion._ All of these are necessary, and every community has some 
pubhc-spirited persons, accustomed to lead in civic matters, who will 
be found wdlling to organize and direct that part of the work. 

hlore than this is necessary, however. As a physician first exam- 
ines his patient, makes his diagnosis, then gives him the necessary 
tieatinent, so, in a campaign looking toward pure air, it is requisite 
to determine the nature and extent of the pollution and to ascertain 
the sources and causes, when the remedy in the form of regulations 
can be applied. 

Logically, the first step is the organization of an air hygiene 
district, to include all parts of the smoke area, and the selection of 
a group tp constitute an Air Hygiene Commission. The member- 
ship of this group should include representation from the medical, 
chemical, engineering and architectural professions; the financial, 
manufactm-ing, commercial and real estate groups, and the local 
government. 

Survey of Atmospheric Pollution. To secure information as to 
the extent of pollution by'products of combustion, actual measure- 
ments must be made. Some of these are direct, as the amount and 
chemical composition of sootfall, and the number and size distri- 
bution of air-borne solids; others are indirect, as the effect of air 
pollution in screening out sunshine, particularly in the ultraviolet 
region. 

Soolfall. The collection of solid matter that falls by gravity or 
is brought down by rain. The smoke area is divided into districts, 
according to the number of stations deemed necessary to give the 
desired results. Naturally the greater the number of such stations, 
the more acCinate the information as to conditions in small sections 
of the area. Proper containers are placed at the stations, to collect 
solids that fall by gravity or are brought down by rain. These 
collectors, when changed periodically, are conveyed to the labora- 
tory, where the deposit can be weighed and analyzed for tar, com- 
bustible other than tar, ash, etc. 

Informatioii then will be available from which to make a dirt 
chart of the city, so far as sootfall is concerned, to note variations 
from time to time and, in connection with other data secured m 
ways that will be mentioned, to make comparisons as to current 
conditions, including health. 

Air-borne Solids. There is an intermediate size range of particles 
that, at a fairly high wind velocity, will be carried in suspension, 
but at a lower wind velocity will fall. Such particles may be 
jiicked up, carried awhile and dropped, and this jjrocess repeated 
many times. These, with particles that are gravitating normally 
to tlie earth, and other particles so small as to remain in suspension 
indefinitely, are the air-borne solids which must be measured. 

There are several methods of accomplishing the result. One 
such will give continuous record of the effect of such particles m 
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discoloring filter paper; another Avill collect an average sample over 
a period of time and permit microscopic study of the solids; still 
others are designed for instantaneous sampling, folloAved by deter- 
mination (microscopically) of the number and size distribution of 
the particles. In a survey of any magnitude, a combination of 
these likely v^ould be used. The last-named type has the adi^antage 
of ready portability, so that one person may take a number of 
widely distributed samples in a day. 

SidpJmr Dioxid. The concentration of sulphur dioxid, if desired, 
may be determined by a standard method. 

Natural Sunshine. This is a free gift, to utilize which the human 
organism was developed through the ages. In building up his cities, 
man has placed a smoke and dirt sereen between himself and the 
sun, so that he no longer receives all of the benefits to which he is 
entitled from the souree of energAA To obtain knowledge of the 
extent to which this screen exists in smoky sections, compared ivith 
a clean suburb, for example, or the countiy, measurement of natural 
solar radiation is essential. The survej^ should include determina- 
tion of the infrared, the visible and especially the ultraviolet 
radiation. 

Due to the recent development in photoelectrie cells, it is possible 
to seeure continuous records of a part of the infrared, of the visible 
and of the ultraviolet radiation. For the central station and any 
other control stations that are set up, the records should be Con- 
tinuous. For readings at other stations, or elsewhere, a portable 
set, with indicators, can readily be devised. 

Other Meteorologic Data. Temperature, relative humidity, sky 
conditions, rainfall, wind velocity and direction are recorded by 
the United States Weather Bureau. This information is available 
for correlation ivith the data from the sootfall, air-borne solids and 
sunshine studies. 

Upon this knowledge of the amount and character of deposited 
and air-borne impm’ities to Avhich the urban dweller is subjected, 
and of the amount of solar radiation, particularly in the ultraviolet, 
of which he is unnecessarily deprived, the physician will be able to 
base his advice. 

This sui’vey of atmospheric pollution is the part of the air hygiene 
program in which the physician will find most interest; the fact- 
finding is fundamental, and is necessary to shoAV the magnitude of 
the nuisance and the extent to which it should be abated. 

The scope, details and complexities of a study of atmospheric 
pollution, as outlined above and in paragraphs Avhich follow, ma.A' 
not be generally understood; its necessity may not be appreciated. 
But, in the light of knoAAm damages and demonstrable benefits, 
science says the city of the future will collect regularly such infor- 
mation as an integral part of its public health work. Science fore- 
sees a city population which will vieiv preventable air pollution Avith 
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the same intolerance it now displays toward water and food supply 
contamination. 

Sources and Causes of Pollution. A survey, directed by mechani- 
cal engineers, should be made to determine the present condition 
of fuel-burning equipment, with special reference to its classification 
as: (1) Obsolete or worn out; (2) needing extensive alteration or 
repair; (3) requiring only minor repairs; (4) indicating change in 
fuel or fu-ing method only as necessary. 

There should be a comparative study, directed by engineering 
talent, of fuel-burning equipment and fuels offered on the local 
market, with a view to determining possibilities in efficiency, 
economy and cleanliness. 

Such studies are particularly^ timely, because of the almost 
universal undermaintenance during the past 3 years, which has 
resulted in a country-wide need for replacement of a great deal of 
fuel-burning equipment and extensive alterations and repairs to 
much more, to prepare industrial and commercial plants for efiicient 
operation when the present emergency ends. Then there is the 
vast number of heating plants that need to be replaced or repaired, 
or in which a different tjqie of fuel should be used. There is an 
unprecedented amount of work that will have to be done to bring 
the plants to a condition equivalent to that before the crisis, to say 
nothing of making any advance toward clean air. 

As information concerning conditions and needs is collected and 
classified, there is the opportunity to put local labor to work on 
the large volume of minor repairs. Major repairs and alterations 
can be equitably distributed among responsible local contractors. 
On. new work, because of the information which will have been 
gathered bj" the commission, attractive prices and terms undoubt- 
edly can be arranged. 

Naturally, this is not the only plan that can be followed. It is 
given here in brief outline to stress the importance of a compre- 
hensive program, to show how it may be possible to set up such 
standards of clean air as are feasible, and at the same time to do 
its part in aiding the unemployment situation and to assist owners to 
secure advantage of exceptional prices and terms for necessary new 
equipment. 

- Legislation. At the proper time, and in the light of the informa- 
tion gained in the surveys, the commission will be in position to 
recommend standards to be met (o) by new' equipment, (b) in altera- 
tions and repairs and (c) by other boilers and fiunaces that arc 
currently serviceable. These standards may be embodied in an 
ordinance for the am hygiene district. 

Economic Applications. Large-scale application of this or some 
similar type of campaign plan for pure ait might bring economic 
results w'hich would tie in with work programs that may be devel- 
oped bv municipal, state or federal governments. 



DYSON: HEART DISEASE IN PNEIBIOCONIOSIS 165 

A strong demand for fuel-burning equipment easily eould step up 
the work sehedule in a number of boiler and stoker plants where 
employees are idle or on part time. Even mass production might 
be attained and make possible the lowering of costs, especially to 
the domestic purchaser. ' 

More distantly a pure air campaign would spur scientific research, 
which has lagged in some directions, to the task of developing yet 
more efficient and additional types of appliances and thus broaden 
the market. The perfecting and marketing of small-size dust sepa- 
rators would become an important industry. A wide market awaits 
a small stoker, priced within the reach of the “little” home owner. 

Cleaner city air will be of vital assistance in the development 
of the air conditioning industry in smoky cities, by permitting 
installation of smaller and less costly systems. Currently filtration 
devices are made large, at consequent greater cost, to take care of 
“smog” conditions. Also, in smoky centers of population the 
filters have to be renewed or cleaned more often than should be 
necessary. 

Real estate owners will realize what the smoke nuisance has cost 
them in the past, and will see the advantage in including air pollu- 
tion abatement in any rehabilitation program. 

Summary. We have tried to show that city dwellers have a right, 
as a matter of public health, to expect the standard of air purity 
will be brought up to a parity with that already fixed for water and 
food; that the role of leadership in this movement belongs to the 
medical profession; that current conditions are unusually favorable 
for campaign success; that a workable plan of campaign would help 
immediately to reduce unemployment, spur scientific research, aid 
infant industries and assist in the restoration of real estate values. 

In conclusion, be assm'ed that in connection with whatever action 
you may take you are free to call upon Mellon Institute of Industrial 
Research for any assistance it may be able to give, in the light of 
its 20 years of scientific investigation of the problems of air pollution. 


THE RADIOLOGIC RECOGNITION OF HEART DISEASE IN 

PNEUMOCONIOSIS. 

By John M. Dyson, M.D., 

PHYSICIAN TO HAZLETON STATE HOSPITAL, 

HAZLETON, PA. 

The object of this communication is the consideration of a 
roentgenologic sign of cardiac disease. First, it is to be emphasized 
that the importance of this is not generally understood. Then, as 
a contribution to cardiac radiology, it will be demonstrated that 
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this sign may be used to diagnose specifically a pathologic heart 
condition caused by pneninoconiosis. 

ihe silhouette of a normal heai't, in the postero-anterioi'Toentgen* 
ogram, presents a depression on the left border between the aortic 
“knob” abo^’e and the prominence of the left ventricle below. When 
this depressed ai'ea is replaced by a marked convexity it indicates 
prominence of the pulmonic artery and conus arteriosus. This 
fundamental obsen^ation was made by Assmann.^ Slight prom- 
inence of the shadow may be seen in otherwise normal hearts of the 
hypoplastic type. When it becomes large enough to reach a line 
drawn from the aortic to the left ventricular prominence, it repre- 
sents enlargement and serves as a sign of right ventricular hyper- 
trophy. This is in accord with East and Bain,- who state that with 
enlargement of the right ventricle “the shadow of the pulmonary 
artery becomes more prominent, so that the general concavity of 
the left border becomes filled.” Nichols,® in conjunction with path- 
ologists at the Philadelphia General Hospital, has followed cases 
with similar cardiac silhouettes to the postmortem table, and reports 
the shadow to represent enlargement and hj'pertrophy of the pul- 
monic artery and the adjacent conus. 

Surveys of the American literature re^'eal no mention of this 
important fact previous to 1932 when Nemet^ stated that “such a 
configuration of the left cardiac contour indicates marked enlarge- 
ment of the part of the right ventricle lying between the apex and 
the pulmonary orifice (so-called outflow tract).” 

Right ventricular hypertrophy maj^ thus be recognized in case.s 
of mitral stenosis or congenital heart disease. According to East 
and Bain- it may be found also in emphysema. Kerley® notes (in 
quoting both Assmann and Schinz) that enlargement of the pul- 
monary artery may be due to certain acquired diseases which 
cause stasis in the pulmonary circulation, notably mitral stenosis, 
Aj^erza’s disease, and fibroid phthisis. Nemet'* remarks that the 
‘Recognition of right ventricular enlargement is of great significance, 
and is the only indication of structural change of the heart in the 
important group of cardiac insufficiency^ developing in cases of 
long-standing pulmohar.y fibrosis.” 

Practitioners in the anthracite coal regions recognize that cardiac 
failure is a frequent cause of death in pneumoconiosis. A definite 
cardiac lesion is generally^ not diagnosed, however, since there is 
no enlargement of the transverse diameter of the heart. It is niy 
purpose to point out that pneumoconiosis, a disease of long-standing 
pulmonary’’ fibrosis, causes obliteration of much of the vascular betl 
in the lungs. It is reasonable to suppose that the first chamber of 
the heart to show reactionary change is the right A’entricle. Ahe 
proposition is made, therefore, that the con\’e.x shadow of the lei 
border described above (when observed in miners with no other 
indication of heart disease) be regarded as evidence of right veutnc- 
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ulai* li;^’pertropliy caused by pneumoconiosis. ' The following cases 
exemplify the proposition. 

Case Abstracts. Case 1. — J. K., a white male, aged 49 years, was 
admitted to the White_ Haven Sanatorium with a provisional diagnosis of 
tuberculosis complicating pneumoconiosis. He complained not only of 
cough and expectoration Ijut also of swelling of the ankles. He had been 
a miner for 27 j'^ears and had used the jack-liammer for 5 years. Observa- 
tions .made by Dr. Ross K. Childerhose of the sanatorium staff at that 
time (1931) included; “Temperature was always normal. He was 12 per 
cent underweight, and had slight cardiac decompensation. There was 
moderate cough with 3 fluidounces of expectoration daily. Eighteen sputum 
examinations were negative for tubercle bacilli as well as two 24-hour 
collections for concentration and culture methods.” In August, 1932, he 
was brought to the Hazleton State Hospital for study. There was no 
history of rheumatism or syphilis. Physical examinabon was negative 
except for moderate emaciation and a fairlj'^ loud to and fro murmur over 
the pulmonic area. Blood Kahn test was negative. A roentgenogram made 
at this time was no different from that made at White Haven which dis- 
closed pneumoconiosis, shadows suspicious of tuberculosis, and enlargement 
of the pulmonary’’ artery and conus shadow. Electrocardiographic exam- 
ination showed right axis deviation (Fig. 1). 
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Comment. The roentgenogram (Fig. 2) shows no enlargement of 
the transverse diameter of the heart. Tlie sign of right ventricular 
hypertrophy can be demonstrated quite definitely, howe^'er. 

Case 2. — A. G., a frail white man, aged 51 j^'ears, a miner for more than 
30 years, admitted to the medical service on September 21, 1931, presented 
wealeness of the arms and legs, in addition to cough, expectoration and 
substernal pain. Physical examination showed a ra])id i)ut regular heart 
action. Cardiac sounds were “distant and iliminished in intensity.” Fine 
rales were heard in each base. Moderately advanced arteriosclerosis was 
present. No other observations were remarkable except the neurologic 
examination which disclosed progressive spinal muscular atroiihjA Labora- 
tory findings, including blood and spinal fluid Kahn tests, were normal. 
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Roentgenologic examination showed third stage pneumoconiosis and a verv 
proimnent pulmonary artery and conus shadow. This man left the hos- 
pital against advice 4 days later, and died at home in April, 1932. No 
electrocardiogram was obtained. 

Comment. The roentgenogram (Fig. 3) confirmed the clinical 
impression of heart disease. 

Case 3.— M. F., a white male, aged 52 years, came to tliis hospital in 
September, 1932, with s^rniptoms of cough, dyspnea, and swelling of the 
ankles, worse in the last 2 weeks. He had worked in the mines for 10 j'ears, 
and had handled the jack-hammer for more than 1 year. There had been 
no rheumatic sjmiptoms, no tonsillitis, and no I'enereal infections in his 
past history; his wife had had 6 children (5 living and well) and no miscar- 
riages. There were no other noteworthy facts in liis history. Ph 3 'sical 
examination revealed dj'spnea, slight enlargement of the area of cardiac 
dullness to the right, e.xaggeration of the pulmonic second sound, rfiles in 
each base, and edema of the ankles. Blood Kahn test was negativ'e. Roent- 
genologic chest e.xamination reported third stage pneumoconiosis and Ipper- 
trophj^ of the right ventricle of the heart. Right axis deviation was found 
on the electrocardiogram (similar to Fig. 1 and Fig. 6). This man, slightly 
relieved by hospitalization, returned to his home and is stiU living. 

Comment. Right-sided h^'pertrophy here (Fig. 4) has not only 
"filled out” the left border of the cardiac silhouette but has caused 
enlargement of the transverse diameter to the right. 

Case 4.— J. G., aged 45 years, was a miner for 26 j'-ears, using the jack- 
hammer for the last 7 years. Because of cough, weakness and blood streaked 
sputum he had been admitted to the White Haven Sanatorium for a month 
in August, 1932. There was no fever during that time. Moist crackling 
riles were foimd in the lower half of each lung, as well as e-xtensive con- 
solidation in the upper halves. Eleven sputum e.xaminations were negative 
for tubercle bacilli. In October, 1932, he came to the Hazleton State Hos- 
pital because of distressing cough, e.xpectoration and anorexia. Notlnng 
in his past life suggested syphilis dr rheumatic fever. Prominent findings 
included emaciation, copious thin e-xpectoration, marked decrease of res- 
piratory excursions, loud moist rd.les throughout the chest, and an accen- 
tuated pulmonic second sound. Urinalyses and blood counts were not 
abnormal, and the Kahn test proved negative. Roentgenologic studies 
showed third stage pneumoconiosis and a cardiac shadow suggestive of 
pulmonarj^ artery enlargement. Electrocardiograph}' produced a tracing 
of right axis deviation (similar to Fig. 6). After 2 weefe' hospitalization 
during which he received insulin and the high caloric regime advocated for 
emaciation, this patient gained 6 pounds and improved enough to be 
discharged to the dispensary. 

Comment. Fluoroscopy demonstrated the pulmonary artery 
prominence more conclusively than the roentgenogram (Fig. 5). 
The reactionary enlargement of this structure here might be caused 
by the drag of adhesions as well as decrease in the pulmonary vas- 
cular bed. This Avould be in agreement with Dietlen,*' who cites 
as a case in point elironic pulmonarj' tuberculosis with fibrotic lung 
tissue dragging on the pulmonary artery. Kerley,® and Pancoast 
and Pendergrass^ also admit of this possibility. 



Fig. 2. — Case 1. Roentgenogram shows difficulty of excluding tuberculosis. .Left 
‘ cardiac border presents prominent shadow of the pulmonary artery and conus. 



Pig. 3. — Case 2. Roentgenogram taken September 22, 1931. In addition to the 
pneumoconiosis the shadow on the left border of the heart is clearly seen. 
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Case 5.— H. C., a white male, aged 43 years, was referred to this hos- 
pital in October, 1932, for gastro-intestinal studies. His presenting symp- 
toms of diarrhea and lower abdominal discomfort were of onh^ 2 weeks’ 
duration. He had suffered, however, with cough, dyspnea and some dys- 
phagia for 6 months. These were becoming worse instead of better. For 
17 years he had worked in the mines, and for 6 months had used rock drills 
and jack-hammers. He had never had rheumatism, tonsillitis or syphilis. 
Three children are living and well and his wife had had no miscarriages. 
Physical examination disclosed nothing remarkable other than limited 
respiratory excursions, e\'idence of fibrosis in the upper lobes, and loud, 
coarse rdles throughout the bases. Laboratory studies including the Kahn 
test were negative. Roentgenologic study of the chest showed third stage 
pneumoconiosis, most marked in the upper halves of each chest, and a 
cardiac silhouette indicative of pulmonary arteiy and conus prominence. 
xVn electrocardiogram was made which showed no abnormalities except right 
axis deviation. After these examinations were completed the patient 
returned home. No organic disease of the stomach or intestines could be 
demonstrated. 

Comnnent. The roentgenogram is similar to Fig. 5. The electro- 
cardiogram (Fig. 6) shows the same feature observed in Cases 2, 3 
and 4: inversion of the main deflection of the Q-R-S complex in 
Lead 1. 




Fig. G. 


Summary and Conclusions. 1. The roentgenologic sign of hyper- 
trophy of the pulmonary artery and the right ^'entricIe is described, 
and its importance emphasized. 

2. Five cases, wnth their roentgenograms, are presented to 
demonstrate how this sign may be utilized to diagnose right ven- 
tricular hypertrophy due to pneumoconiosis. Electrocardiograms 
were made in 4 of these cases, each of which presented right axis 
deviation. 
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THE HEALING OF TUBERCULOUS CAVITIES: 

A CLINICAL STUDY.* 

By B. T. McIMahon, M.D., 

.VSSOCI.iTE PHYSICIAN, LOOMIS SANATOKIUM, 

AND 

Edmund H. Kerper, M.D., 

ROENTGENOLOGIST, LOOMIS SANATORIUM, 

I/OOMIS, N. y. 

The prognostic significance of an open cavity in a tuberculous 
patient, particularly at the time of discharge from a sanatorium, is 
generally recognized. In 1916 King^ showed that patients dis- 
charged from Loomis Sanatorium with sputum which had changed 
from bacillary to non-bacillary had a mortaliti'' at the end of 5 years 
of 225 per 1000, as compared to 710 per lobo of those in whose 
sputum tubercle bacilli were demonstrable at time of discharge. 
Obviously the curability of tuberculous cavities is of first impor- 
tance, and yet the literature on the subject is replete with conflict- 
ing views. According to Graff,- the presence of cavity portends the 
death sentence for the patient. He modifies this remark by stating 
that this sentence frequently is not carried out for several .I'ears. 
Barnes and Barnes, ^ in a study of 1454 tuberculosis cases with 
cavity found a mortality of SO per cent within 1 year. ^ In contrast 
with this figure Fales and Beaudet/ in 120 cases with cavity, reported 
48 (40 per cent) healed .spontaneously. These cases represented 
147 cavities, 62 (42 per cent) of which healed. Fischel® found that, 
in those eases receiving institutional care hut no other form of 
treatment, results were so disappointing that he concluded that the 
existence of pulmonary carlty in poor patients calls for a more 

* Paper read before the American Sanatorium Assoeiation (Eastern Section) at 
Waltham, Mass., October 14, 1932. 
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active tlierapy, the aim of which should be the oliliteration of 
cavities before the patient is discharged. 

In order to reconcile these conflicting and extreme views, and to 
determine, if possible, significant prognostic factors as to the cura- 
bility of cavity, a detailed study was made of 296 cases with tuber- 
culous pulmonary cavities at Loomis Sanatorium. 

Plan and Scope of Study. Only those cases were included in this 
study that had cavit 5 '- demonstrable roentgenographically and 
tubercle bacilli in the sputum. The minimum period of our obser- 
vation was 3 months, the shortest period considered to be sufficient, 
to establish at least a trend in the course of the disease. There 
were but few, however, in this minimum observation group, the 
average period of observation of the whole group being about 13 
months. Cases were taken consecutively from the files of Loomis 
Sanatorium over a period of 3 jmars (1928 to 1931); of the SOO cases 
examined only 296 fulfilled the criteria for inclusion. The following 
factors were recorded in each case: age, sex, period of observation, 
side of lesion, size and location of cavity as observed on stereoscopic 
P. A. Roentgen rays, type of cavity wall and nature of surrounding 
infiltration; estimate from the history of the duration of the disease 
and cavity; the amount and bacillary content of the sputum; con- 
stitutional reaction (temperature, pulse rate, toxemia); complica- 
tions; status of body weight as compared with standard; diagnos- 
ability of cavity from physical signs and changes in physical signs; 
duration of bed rest and exercise. Notation was made of the sig- 
nificant changes in the serial Roentgen rays and all the above factors 
correlated for that particular time. The induction of collapse 
therapy was indicated and progress thereafter reported. 

Since it is of primary importance to determine Avhat actually can 
be expected in the way of spontaneous healing of cavities, the 
296 cases were first classified according to the criteria listed below. 
If they received' no collapse therapy this classification was final. 
If they received collapse therapy they were classified first on the 
basis of the changes that had occurred spontaneously and then again 
to shoAV the results of collapse therapy. In order to avoid confusion 
in cases receiving collapse therapy soon after admission, an arbi- 
trary time limit of 2 months was §et, and all cases receiving collapse 
therapy Avithin this short period Avere classified in a separate group, 
the Early Collapse Therapy group, according to the result of this 
therapy. Thus Ave have an initial classification arrived at on the 
basis of spontaneous healing, plus the “early collapse therapy” 
group, and final classification after adding in the results of later 
collapse therapy. 

The criteria for the initial, and for our purpose most important, 
classification Avere as folloAvs: 1, Spontaneous clos 2 /-re— sputum nega- 
tive on concentration for at least 3 months; the shadoAvs represent- 
ing cavity to be no longer present on the Roentgen ray. 2, ilL/c/i 
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mproueiZ— marked shrinkage in size of cavity, which should not 
exceed 1 by 1 cm.; sputum negative or positive. 3, Slightly vnproved 
—total cavity reduced in size, but in excess of 1 by 1 cm. 4, Unim- 
proved— 'Roentgen ray and pathologic anatomy substantially 
unchanged or worse, irrespective of clinical improvement. Clinical 
improvement as evidenced by gain in weight, reduction or disap- 
pearance of fever was recorded, but did not influence the final 
classification. Thus, according to the American Sanatorium Asso- 
ciation, a patient might be classified as quiescent, but in our study 
would be unimproved because of the essentially unchanged patho- 
logic anatomy. 


Table 1. — Results or Treatment by Bed Rest Alone and After Collwse 

Procedures. 



Results of 
treatment 
by bed rest 
alone 

(spontaneous 

healing). 

Received 

collapse 

therapy 

after 

observation. 

Results of collapse therapy. 

Final results, 
combining 
spontaneous 

Cavity closure 
secured. 

Other changes 
in status. 

healing mtli 
collapse 
therapy. 

Cavity closure secured , . 

G5*= 22%, 




115 = 38.8% 

Much improved . . . 

38 = 13% 

2Ph 

1 Ph 

1 remained much 
improved 


Slightly improved . . . 

47 = 15% 

1231 

f 8P 

12 Ph ' 

1 IP+Ph 

1 2Th 

f IP 

8 5Ph 

1 2Th 

6 became much 
improved 

1 9 remained slight- 
1 ly improved 

H 

Unimproved 

84 = 28%, 

57 

'SOP 

17 Ph 
IPh+Th 

jHlOP 
''*1 3 Ph 

18 became much 
improved 

9 became slightly 
improved 

17 remained unim- 
proved 

5C = IS.9% 

Given early collapse therapy 
(No preliminarj' observation) 

fi2 - 21% 
54 P 

8Ph 


[20 P 

97 3 Ph 
IPh+P 
3P+Th 

12 became much 
improved 

1 1 became slightly 

improved 

12 were unim- 

proved 



• All figures refer to cases, not individual cavities. ... i . 

P = received therapeutic pneumothorar; Ph = received phrenicectomy; Th = received thoracoplasty 


Application of these criteria for classification gives us the figmes 
of Table 1. The 296 cases, classified according to the Sanatorium 
Association classification, were divided into 36 per cent ‘'moderatelj 
advanced” and 64 per cent “far advanced.” The number and 
percentage of the 5 major groups are shown first. There were 
65 cases (22 per cent) in the spontaneous closure group. To make 
the study complete the subsequent course of the other groups and 
the influence of collapse therapy on their final status, is indicated. 
The question may be raised: Why did not more (only 3 of 38) ot 
the “much improved” group later receive collapse therapy, m con- 
trast with the “slightly improved” and “unimproved” groups, ot 
whom 50 and 60 per cent respectively, received collapse tlierapj • 
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The reason is that these patients were too well for such therapy 
and from their past favorable progress it Avas reasonable to antici- 
pate spontaneous closure. Of the 23 first classified as “slightly 
improved” and then receiving collapse therapy, 33 per cent obtained 
closure. Of the 57 first classified as unimproved prior to collapse 
therapy, 22 per cent obtained closure. Of all who received collapse 
therapy in these groups 24 per cent obtained closure. Of the 63 
in the “early collapse” group, 37 per cent obtained closure and an 
additional 6 per cent by supplementary surgical procedures. Sum- 
ming up the results obtained in the Avhole group shoAvs 65 (22 per 
cent) obtaining closure spontaneously and 50 (17 per cent) obtain- 
ing closure as the result of different forms of collapse therapy. ' Thus 
a total of 115 (39 per cent) of the 296 cases eventually AA^ere classified 
as arrested disease. 

The markedly higher percentage of closure recorded for the early 
pneumothorax group (37 against 24) immediately attracts attention 
and demands explanation. The ansAver, after analyzing the cases 
in the tAA^o groups, appears to be that it is rather the type of case 
than the early collapse that gives a higher percentage of closure in 
the early collapse group. Of 54 eai'ly pneumothorax cases, only 4 
(7 per cent) had excavation in the contralateral lung, Avhile in the 
later group of 50 cases, 26 (52 per cent) had cavity in the so-called 
“good lung.” In many instances in the latter group, pneumo- 
thorax Avas AAuthheld until healing changes were demonstrated in 
the contralateral lung. In others pneumothorax Avas given in spite 
of obviously unhealed or unhealing cavities in the hope of obtaining 
benefit from control of the main focus of disease. In several cases 
bilateral pneumothorax AA-as given. 

Analyses of Factors Influencing Healing. Side of Cavity. The 
frequency of right to left to bilateral cases Avas 42 to 27 to 31. In 
this series the incidence of cases with cavity only on the right AA’^as 
definitely preponderant. Furthermore, in considering the 65 cases 
Avhich satisfied the criteria for spontaneous closure, the incidence 
of healing was greater on the right— more than twice that of left- 
sided and three times that of bilateral cases. While this series is 
too small to draw conclusions from these figures, it is felt that at 
least a trend is indicated in favor of the right side. 

Sex. In the group studied there AA^ere 170 men and 126 women. 
Practically the same percentage of both sexes appeared in the 
spontaneous closure group and in the unimproved group. It is 
felt, therefore, that in any large group the factor of sex plays very 
little part. 

Age. In considering age and sex together, hoAvever, particularly 
in different age groups, significant deviations from the average are 
noted in the percentage of spontaneous closure and of unimproved. 
The per cent of spontaneous closure for the whole group AA'as 22. 
Under 25 years, the percentage chance of spontaneous closure aa'us 
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1^. Under 20 the percentage chance of closure for girls vas even 
more significant] 3 - less, namelj% 11 per cent. Furthermore, the per- 
centage of unimprpved ivas highest in girls under 20 (64 per cent 
versus 28 per cent average). Significant deviation from average in 
unimproved was also noted in the age group over 45, where a per- 
centage of 40 (versus 28 average) was recorded. In other words, 
resistance to tuberculosis appears to be lower in middle age and 
adolescence, particularly in young girls. 

Average Period of Observation. The spontaneous closure group 
had the shortest average stay (10.6 months).- This figure showed 
increase in the other groups up to 15.9 months as a maximum in 
the unimproved group. In other words, in terms of the average, 
the closure group did well fairl 5 ^'quickl 3 ’^, and length of stay in the 
other groups was longer in proportion to severitj’^ of disease and 
poor resisting powers. The figure for the earl.y collapse group (11.0 
months) is comparativelj^ low, and maj’’ be explained by the fact 
that a number of this group returned home after getting a stable 
pneumothorax, and obtained refills there. As closely as could be 
estimated, the average length of time for spontaneous closure by 
our criteria Avas 5.6 months. This figure is of interest in comparison 
Avith the average time for closure in successful pneumothorax cases 
(5 to 6 months) as reported bj' Herben and Franklin* in a study of 
therapeutic pneumothorax at Loomis Sanatorium. 

The Age of Cavity. This cannot be estimated accurately from 
the histo^ 3 ^ In this stud}^ cavity A\-as considered present from the 
date of the first hemoptysis or first bacillary sputum or appearance 
of suggestive cough and expectoration. Using these criteria, the 
average age of cavity for the closure and unimproved groups Avas, 
respectively, 5.4 months and 11.1 months, figures roughly propor- 
tional to the number of heavA'-AA'alled cavities in these groups. 

Body Weight. Increase in body Aveight is usuall}'^ a faAmrablc 
sign, but not ahvaj^s so. As a general rule, patients and the laity 
place more emphasis on it than on any other single symptom. The 
status on admission of the 296 cases aa^us: 39 (13.1 per cent) above 
standard, 249 (84.1 per cent) beloAv and 8 (2.7 per cent) standard 
Aveight. At the end of the period of observation, 227 (76.6 per cent) 
had gained AA'eight, 62 (20.9per cent) lost and 7 (2.3 percent) remained 
stationarj'-. Analysis of changes in bodA^ AA-eight in groups accord- 
ing to final status showed, in the closure group of 65 cases, o6 
(86.1 per cent) gained weight, 6 (9.2 per eent) lost and 3 (4.6 per 
cent) remained unchanged. In the unimproved grou]) of 83, ol 
(61.4 per cent) gained, 31 (37.3 per cent) lost and 1 (1.2 per ctyt) 
remained unehanged. Estimating progress from gain m Aveigiit 
alone the factor of error is considerable, rh., 61.4 per cent in tiic 
unimproA^ed group and 20.9 per cent in the closure group. An 
interesting finding was that the greatest percentage of cases alioAC 

* To bo publishetl. 
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standard on admission was in the group finally classified as unim- 
proved. This shows that being overweight at start of treatment is 
not an index of subsequent progress. 

Toxemia. As indicated in the introduction, temperature reaction 
was recorded on admission and subsequently in each case. The 
percentage of cases febrile on admission in the various groups of 
our classification was; spontaneous closure, IS per cent; much 
improved, 23 per cent; slightly improved, 48 per cent; unimproved, 
52 per cent; early collapse, 85 per cent. There was a striking 
parallel between these figures and the percentage of cases with 
heavy infiltration in the various groups. The high incidence of 
fever in the early collapse group Avas one of the chief reasons why 
a preliminary period of observation was eliminated in that group. 

Complicatio7is. Tuberculous complications had an increasing inci- 
dence as the final status was more unfavorable, ranging from 6 per 
cent for the spontaneous closure group to 30 per cent for the unim- 
proved group. There was no such correlation in the incidence of 
nontuberculous complications. Twenty-one per cent of the 296 
cases had tuberculous and 5 per cent nontuberculous co'mplications. 

Treatment. In recording the kind of treatment received, it was 
of interest to note that the average duration of bed rest paralleled 
the severity of the disease (3.6 months in the closure group to 10.1 
ill the unimproved group). The influence of prolonged bed rest 
in securing healing could not be accurately determined because there 
are no controls. In individual cases, as the study was made, signifi- 
cant episodes were observed which tended strongly to strengthen 
our impression of the importance of adequate initial bed rest. The 
average duration of bed rest for the early collapse group (7 months) 
Avas about tAvice that of the spontaneous closure group. 

Simtum. The fluctuations in the amount and bacillary content 
of the sputum Avere found important in individual cases, but Avere 
factors difficult to generalize. They are usually proportional to the 
severity of the disease, but not infrequently there may be little 
secretion from a large cavity or the patient may be SAvalloAving 
the sputum, Avhile associated Avith a small cavity there may be 
•considerable expectoration, either because the patient is sputum 
conscious, or because there is a secondary complication, as chronic 
sinusitis. Average figures for 2 by 2 cm. cavities in the closure and 
unimproved groups Avere: 10 gm. of Gaffky III (average 1 bacillus 
in each microscopic field) and 15 gm. of Gaffky IV (ax'^erage 2 to 
3 bacilli in each field), respectiA^ely. For 4 by 4 cm. cavities,' corre- 
sponding figures Avere; 10 gm. of Gaffky IV and 16 gm. of Gaft'ky IV. 
It is obsei'A^ed that the average figure gives A^ery little information, 
even in the order of a trend. 

Factors Revealed by Roentgen Ray. Finally, and probably most 
important, are factors reA'^ealed by the Roentgen ray. Of the Avhole 
group there Avere 24 per cent avIio during obsei’A^ation had Roentgen 
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ray evidence of extension of their disease. (This figure does not 
take into account increase in size of cavities already present, but 
represents new disease.) The spread was commonest on the same 
side, then both sides, then the opposite side. The percentage of 
spread of the early collapse group was 25, practically identical with 
the group as a whole, and here the order of frequency was opposite 
side, same side, both sides. The incidence shoves an increase from 
- 13 per cent for 2 by 2 crn. cavities to 29 per cent for cavities over 
4 by 4 cm. 

Extent of Excavation. Table 2 shoves an analysis of the 296 cases 
according to total diameter of cavities as revealed by the Eoentgen 
ray. Prognostic information of value is immediately apparent. 
Where the extent of excavation was not over 2 by 2 cm., 4S per 
cent of the cases healed spontaneously. With excavation totalling 
not over 3 by 3 cm., this figure dropped to 21 per cent for the 
group, while in the other tivo groups (4 by 4 and over 4 by 4 cm.) 
the figures were 15 and 7 per cent, respectively. Furthermore, 
the percentage of unimproved showed increase with the extent of 
excavation. There wms little difference in the 2 by 2 and 3 by 3 cm. 
groups (20 per cent), biit thereafter the figure jumped to 35 per 
cent. Early collapse therapy w'as infrequent in cavities up to 2 by 
2 cm. (9 per cent), but was indicated two and three times as often 
in subsequent groups. 


TABiiE 2. — REstjiiTS According to Extent of Excavation. 


Total 

diameter of 
ca\'ities. 

Spontaneous 

closure. 

Much 

improved. 

Slightly 

improved. 

1 

j Unimproved. 

j Early 
j collapse 

1 therapy. 

i 

• Totals. 

No. 

Per 

cent. 

No. 


1 No. 

» 

1 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 1 
cent, j 

2 by 2 cm. 

34 

4S 1 

B 




IB 



I 9 

70 

3 by 3 cm. . 

Si 

21 

B 

1 19 1 

1 1^ 



1 19 1 

12 



4 by 4 cm. . 



B 

12 1 

■1 







Over 4 by 4 cm. 


■ 

B 

11 

16 

15 

37 I 

36 

29 

28 1 

102 

Totals 

65 

•• 

3S 

•• 

- 47 

■ ■ 

S4 j 


62 


296 


Table 3 shows the results of a study of the total 464 cavities from 
the point of view of size, location, heaviness of surrounding infil- 
tration and tjqie of cavity wall. It should be pointed out that 
further subdivision into pathologic types is not indicated. \>hile 
undoubtedly it is important in any individual case to decide whether 
w'e are dealing fundamentally with caseous or fibrous disease, for 
statistical purposes it seems sufficient to record our findings in the 
terms indicated in the table. 
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Tablk 3. — Factors Influencing Healing. 


Size 

of cavity. 


i 

1 

Size. 

Location. 

[ Surrounding 
infiltration. 

Cavity vail. 

Peripheral. 

Central. 

Medial. 

Slight. 

Moderate. 

Heavy. 

Thin. 

Moderate. 

Thick. 

Honeycombed. 

2 by 2 cm. 

Numljcr of cavities 

81 

38 

34 

9 

3 

41 


19 

11 

7 

44 


Per cent spont. closure 

40 

31 

52 

22 

66 

51 


52 

1 

36 

28 j 

37 

.3 by 3 cm. 

Number of cavities 

78 

37 

39 

2 

6 

30 

30 

23 

12 

2 

41 


Per cent spont. closure 

20 

21 

25 

0 

33 

19 

17 

m 

17 

■I 

19 

4 by 4 cm. 


97 

1 55 

35 

7 

9 

45 

43 

40 

16 

4 

37 



13 

Ei 

17 

15 

22 

19 

9 

20 

12 

0 

8 




! 122 

77 

9 

12 

56 

BRI 

72 






6 

1 4 

6 

10 

16 

14 

3 

8 



m 


Number of cavities 

404 

|252 

185 

27 

30 

178 

256 

154 

09 

39 

202 


Per cent spont. closure 

17 

' 12 

1 

22 

15 

27 

22 

9 

20 

13 

5 

14 


The factors named above are doubtless subject to variation with 
individual interpretation, but since they were recorded uniformly 
they may be considered suitable for study. The location of cavity, 
recorded as peripheral, central or medial, upper, middle, or lower 
third, was determined by stereoscopic Roentgen rays, by fluoros- 
copy, or by both methods. Surrounding infiltration was denoted 
as slight, moderate or heavy. The cavity wall was described as 
thin, moderately thick, thick or honeycombed. The size of honey- 
combed cavities was estimated according to the extent of the 
diseased area involved. 

Size of cavity is again shown to be important in healing prognosis. 
Other things being equal, the location of cavity in the lung defi- 
nitely influences the chances for spontaneous healing. In cavities 
of all sizes central location was more favorable than peripheral. 
A medial location is least frequent, but is seen to be more favorable 
than peripheral in our series. 

The nature of the infiltration smTounding a cavity is an extremely 
important factor in influencing healing. The table shows clearly 
that" the incidence of healing with slight surrounding infiltration 
is high, while with heavy infiltration it is very low, and the patient 
is likely to be in the unimproved group. The incidence with moder- 
ate surrounding infiltration is higher than midway between the 
two extremes. 

Furthermore, as has been frequently recognized, the type of 
cavity wall has prognostic significance. It is demonstrated in 
Table 3 that cavities described as having a thin wall have the best 
chance for spontaneous healing, while those with a moderate wall 
have 35 per cent less chance. Cavities with definitely thick wall 
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' do very poorly, and in such cavities o^'er 2 by 2 cm. spontaneous 
healing Avas not recorded. Honeycombed cavities occupy an inter- 
mediate position, but in general their prognosis was below the 
average for the group. It is difficult to determine closure satisfac- 
torily in this tjTie of cavity, for not infrequently changes inter- 
preted as honeycombing, which may possibly be due to emphyse- 
matous blebs, will still be present on the Eoentgen ray after the 
sputum is negatiAm on concentration. 

Comment. From the aboA’e findings the necessity for indiAudual- 
ization in the treatment of pulmonary tuberculosis Avith caAnty is 
demonstrated. The presence of cavity undoubtedly constitutes a 
serious menace, but before instituting collapse therapy all factors 
should be carefully Aveighed; and if they are not highly unfaAmrable, 
a preliminary period of observation Avith the patient at bed rest 
is fully justified. The danger of spread of the disease during siicli 
a period has, except in acute cases, been OAmremphasized. In this 
study, of those Avho had extension of their disease 85 per cent were 
febrile at the time of, spread. From this it may be inferred that, if 
the patient is afebrile and doing Avell clinically at bed rest, there 
is not much danger of spread. Furthermore, collapse therapy does 
not eliminate this danger, as is shoAvn by the fact that the early 
collapse group had a 25 per cent incidence of spread after collapse, 
as compared Avith 24 per cent for the group as a whole, Avhich con- 
tained many hopeless cases. If it is apparent that spontaneous 
healing is taking place, the bed rest program should be continued 
with fluoroscopic examination at interAmls of not longer than 
2 Aveeks and Roentgen rays at intervals of .not longer than 1 to 2 
months. If these observations do not rcAmal satisfactory progress, 
collapse therapy is indicated. As to the likelihood of the develop- 
ment of obstructiAm and troublesome adhesions betAveen the layers 
of the pleura durjng the preliminary period, there is no positiAT 
CAudence that such is the case. It is rather the type and distribution 
of the lesion Avith inAmhmment of the pleura and pot necessarily 
the duration of the disease Avhich determines AA-hether adhesions 
Avill be present. Packard® has shoAvn that a good collapse by 
pneumothorax may at times be brought about in cases of long 
standing with extensive retraction. At Loomis, seAmral instances 
have been observed in AA’hich there developed, apparently simul- 
taneouslj' Avith acute extension, surface adhesions directly over and 
limited to the ncAvly involved area. Without denying the value of 
collapse therapy there are a number of reasons Avhy spontaneous 
healing, when it can be obtained, is the most desirable form of 
healing. First, there is the time element. In this series the average 
time for spontaneous closure Avas 5 to 6 months. According to 
Herben and Franklin, the average time for closure by pneumothorax 
in cases where this desirable result was brought about was o to 
0 months; and it must be remembered that this is merely thestarting 
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point, for the lung must usually be kept down at least 2 years and 
then reexpanded. Furthermore, the average duration of sanatorium 
residence for the early collapse group was 11| months, compared 
with 10| months for the spontaneous closure group, and the average 
period of bed rest for these groups was 7 months and months, 
respectively. In addition, collapse therapy is not without its risks. 
In prescribing pneumothorax, the fact is frequently overlooked 
that complications are the rule rather than the exception. Tuber- 
culous pleuritis complicating therapeutic pneumothorax is very 
frequent; this is at times so severe as to cause, by reason of 
pleural thickening and ingrowth of fibrous tissue from the pleura, 
permanent loss of function of the lung, and necessitate thoraco- 
plasty. In the average pneumothorax case the damage to the lung 
is out of proportion to the extent of the disease, and marked retrac- 
tion on reexpansion is frequent. That these objections, however, 
did not, in our estimation, constitute contraindications, especially 
when the disease failed to heal or was progressive, is shown by the 
fact that 49 per cent of the 296 cases received some form or com- 
bination of forms of collapse therapy during residence. 

Summary. A study of 296 cases of pulmonary tuberculosis with 
cavity (464 cavities) at Loomis Sanatorium showed the following: 
Classified as to extent of excavation, there were 23.6 per cent with 
cavity, 2 by 2 cm.; 20.1 per cent, 3 by 3 cm.; 21.6 per cent, 4 by 
4 cm., and 34.4 per cent over 4 by 4 cm. Of the whole group 22 per 
cent secured spontaneous closure of cavity. The chance for spon- 
taneous healing was inversely proportional to the size of the cavity. 
Closure occurred in 40 per cent of 2 by 2 cm. cavities, 20 per cent 
of 3 by 3, 13 per cent of 4 by 4, and 6 per cent of over 4 by 4. 

Where the infiltration surrounding the cavity was slight, the per- 
centage of spontaneous closure was higher for cavities of all sizes. 
The heavier the surrounding infiltration the less the chance for 
closure to a minimum of less than half the average for cavities with 
heavy surrounding infiltration. Similar relations pertain in con- 
sidering the thickness of the cavity wall: thin-walled cavities of 
all sizes, especially with slight surrounding infiltration, do better 
than the average. The thicker the wall the poorer the chance for 
healing to a minimum of 5 per cent for thick-walled cavities. 

Central location gives twice as good a healing prognosis as periph- 
eral, that is, close to the parietal pleura. Right-sided cavities in 
this series had twice the percentage of spontaneous closure of left- 
sided and three times that of bilateral cavities. 

The age group 15 to 25 did only about 50 to 75 per cent as well 
as the average in spontaneous healing, and had a large number 
unimproved (45 per cent versus 25 per cent average). In girls aged 
under 20 years only about half (11 per cent) the average secured 
spontaneous closure and the per cent unimproved was 64. Over 
45 years there was a high percentage unimproved (40 per cent). 
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_ Gain in body weight is shown to be an unreliable index of healing, 
since 60 per cent of the unimproved gained weight. 

The incidence of spread for the whole group, , which included many 
hopeless cases, was 24 per cent. In the early collapse therapy group, 
the incidence of spread was the same. 

Classification made on the basis of spontaneous healing (except 
for 22 per cent in the early collapse therapy group) showed 22 per 
cent spontaneous closure, 13 per cent much improved (cavity 
reduced to a remnantj sputum positive or negative), 15 per cent 
slightly improved, and 2S per cent unimproved. 

Sixty-five per cent of the unimproved, 50 per cent of the slightly 
improved and 7 per cent of the much improved received collapse 
therapy. All of these constituted 27 per cent of the 296 cases. 
Thus, a total of 49 per cent of the group received some form or 
combination of forms of collapse therapy, and roughly one-third, 
or 17 per cent, secured cavity closure thereby. 

Finally, using all forms of treatment in 296 cases with cavity, 
an excellent result was obtained in 39 per cent (closure), and a good 
result in an additional 25 per cent (much improved). 
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INCIDENCE OF RHEUMATIC FEVER IN NEW YORK CITY 

HOSPITALS.* 

By John Staige Davis, Jr., M.D., 

INSTRUCTOR IN MEDICINE, NEW YORK POST-GRADUATE MEDICAL SCHOOL, ASSISTANT 
ATTENDING ST, LUKB’S HOSPITAL, 

NEW YORK CITY. 

It has been noted by a number of physicians that there were 
fewer cases of rheumatic fever on the wards in the general hospitals 
after the World War than there had been previously. The present 
survey was undertaken to determine the truth of this statement as 
well as the underljdng cause. It was hoped to obtain some infoniia- 
tion concerning the incidence of the disease and the effect of various 
conditions, such as the removal of infection, on the morbidity ot 

rheumatic fever in this city. , 

Such an investigation is necessarily fraught with many clitnciu- 
ties and inaccuracies. The change of fashion as to what constitutes 

* Read before the Medical Section of the Now York Academy of .Medicine. .M.r' 
17, 1932. 
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a diagnosis of acute rlieumatic fever, the ever changing house staff 
and attending staff, and the incompleteness of records in the early 
days, are some of the points which must be considered before reach- 
ing a conclusion. In order to minimize the errors due to the first 
difficulty, i. e., the difference in terminology of diagnosis, the charts 
of all the cases diagnosed as acute rheumatic fever, acute poly- 
arthritis and acute arthritis have been examined. Only those cases 
were included in this series which had fever and an inflammatory 
arthritis affecting two or more large joints and usually showing 
cardiac manifestations. It was also thought that limiting the study 
to two hospitals, where the respective attending staffs had been 
present for a rather long period, would further minimize this diffi- 
culty. 

Similar studies have already been reported by many other inves- 
tigators, but the results are not in agreement. Alexander Lambert^ 
published a paper in 1920 on the incidence of acute rheumatic fever 




■ 







B 

B 

B 

B 

Bi 

■ 

■ 

i 

■ 


B 

B 

B 


B 

B 

B 

B 

i 

IB 

■ 

B 




J 

B 

B 

B 

B 

B 

B 

Bi 

fl 

i 

K 

B 

B 

B 

B 

B 

B 

B 

B 




■ 

I 

■ 

Ifl 

B 

IB 

B 

i 

H 

1 

■ 

B 


B 

■ 

■ 


B 

B 

B 

B 

B 

a 

1 

i 

B 

B 









_ 








0003030 ) 00 ) 00303003003 


Graph 1. — Incidence of acute rheumatic fever. 


at Bellevue Hospital. He reviewed the data of the cases from 1906 
to 1919 and called attention to the steady decline in the number of 
cases. This decline, which is illustrated in Graph 1, was attributed 
by Lambert to the increasing removal of foci of infection, particu- 
larly due to the prevalence of better dental hygiene. 

Boynton^ began his book, “Recent Advances in the Study of 
Rheumatism” (1931) by saying “rheumatic fever in the clinical 
form would seem to be on the wane.” On the other hand, in 1924 
Ingerman and Wilson^ concluded a paper by stating that “ the gen- 
eral progress in preventative medicine and hygiene in the last 
twenty-five years has not seemed to influence the clinical course 
of rheumatism as we see it today.” The latter investigators studied 
185 cases of rheumatic fever, 88 per cent of which had their tonsils 
removed. Recurrences of rheumatic manifestations were observed 
in 75 per cent of the tonsillectomized patients in from 1 to 11 years. 
In the control group of 97 cases studied over a similar period, 80 
per cent showed recurrence of rheumatic manifestations. 
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Ifaiser/ however, throws a ray of hope into that dark outlook. 
In his ini’’estigation, 48,000 school children were divided into two 
groups; 20,000 who had had their tonsils removed at least 5 years 



previously and 28,000 upon Avhom the operation had not been per- 
formed. At first sight the incidence of rheumatism did not seem 



to be much influenced by the operation, since it occurred m S per 
cent of the tonsillectomized children and in 10 per cent of tiie non- 
tonsillectomized. Recurrent attacks of rheumatic fever, howexcr, 
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were decidedly less common in the group who had had their tonsils 
removed and the incidence of carditis following chorea was also 
definitely diminished. 



GnAm 4. — Incidence of recurrent attacks (St. Luke’s Hospital). 


Of the 20,000 tonsillectomized children, 450 were suffering from 
rheumatic heart disease, while 817 were similarly affected among the 
28,000 who still retained their tonsils. More significant was the 
discovery that in 478 cases of carditis the condition had developed 
in 83 per cent before operation, whereas it appeared as a first mani- 
festation after enucleation of tonsils in only 179. 



Ghaph 5. — Incidence of acute rheumatic fever with temperature of 104° F. or higher 

(St. Luke’s Hospital). 


It is unnecessary to make an extended survey of the literature 
here. Suffice it to say that the expressed opinion on the question 
of the incidence of rheumatic fever is varied and contradictory. 
This is at least partly due to the incomplete statistical analyses 
which have served as their basis. 
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In the present series the records of 787 cases of acute rheumatic 
fever at St. Luke’s Hospital and of 365 cases at the New York Post- 
Graduate Hospital have been studied. Since 1S98 there have been 
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wide fluctuations in the number of admissions of patients with 
rheumatic fe^^er to the two ]ios]iitals under investigation. In spite 
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Guaph 8.— Incidence of rheumatic fever according to age (St. Luke’s Hospital), 

of the variable incidence there appears to have been a steady decline 
both in the absolute number of admissions of rheumatic fever ' 
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GnAPH 9.— Death rates per 100,000'from acute rheumatic fever. 


cases and in the relative number, i. e., as compared with other 
diseases. This condition lasted until 1919, since when there has 
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been a sJow'iiicrease in both absolute and relative number of admis- 
sions.^ Graph 2 shows the incidence of acute rheumatic fever at St. 
Luke s Hospital from 1897 to 1931; On this graph is also plotted 
the annual number of medical admissions and the actual number of 
rheumatic fever admissions. Graph 3 indicates the incidence of 
acute rheumatic fever at St. Luke’s and New York Post-Graduate 
Hospitals, located in different parts of New York' City. The similar- 
ity of these curves suggests that a study made in either of these 
hospitals might give a fair idea of the average occurrence of the 
disease in this city. 

Although the disease still occurs in a severe form, recurrences are 
less liable to occur now than formerly (Graph 4). In studying the 
charts of the earlier years, however, one is impressed by the rela- 



Gbaph 10. — Death rate from scarlet fever. 


tively greater intensity as evidenced by the complication of peri- 
carditis and the number of patients in whom the temperature rose 
above 104°. It is apparent from Graph 5 that there was a stead} 
increase in the percentage of cases in which the temperature was 
104° or greater until about 1923. In the last 6 years there has been 

a definite fall. j- • • +» 

Graph 6 presents the curve for the incidence of carditis m acute 
rheumatic fever. It fluctuates considerably, but shows on the whole 
a tendencv to rise until about 1919. After that there is a drop in tiic 
general slope of the curve. The graph for the 
York Post-Graduate Hospital is again similar to that for St. Luke 

so we have not reproduced it here. 

It is obviously impossible to take into account all the conditions 
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affecting the incidence of the disease, but four possible points sug- 
gest themselves as being of primary significance. 



Graph 11.— A comparison of the death rates in the U. S. Registration Area from 
scarlet fever, septicemia, erysipelas, puerperal septicemia and rheumatic fever for 
the period 1900-1923. 


ISS 


r)A’\7S: mcWENCE OF KHEUJIATIC FEVER 

First. The Pwhlpi of Removal of Foci. There has been an 
increasing tendencj^in recent years to look for and remove foci of 
infection. Graph 7 shows the great increase of foci found and 
removed at St. Luke s Hospital ‘Since 1900. If the presence of foci 
is an important 'factor in the general susceptibility to rheumatic 
fever^ then one might expect a graph for the frequency of this dis- 
ease to be the reverse of that for foci found and reniov^ed, with a lag 
of several years in the former. In other words, a great increase in 
the detection and treatment of foci would be reflected several years 
later in a decreased incidence of rheumatic fever. But when Graphs 
2 and 7 are compared we find a gradual decrease, ivith fluctuations, 
in the incidence of rheumatic fcAmr until 1919, with a coincident 
steady rise in the removal of foci. This rise continues, but the inci- 
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Graph 12.— Relation of moisture to rheumatic fever. 


deuce of rheumatic fever also increases. Although there has been 
a recent drop in the frequency of tonsillectomies, it cannot be held 
responsible for the -increase in rheumatic fever, because this increase 
began before the drop in tonsillectomies. Our graphs, then, do not 
permit us to conclude that the removal of foci of infection has any 
significant effect on the incidence of rheumatic fe\'er._ 

The variations in the number of cases of rheumatic^ fever in tlic 
different age groups hai'e been presented in Graph 8. The parents 
were divided into four groups; 1 to 10 years, 11 to 20, 21 to 30, ami 
31 and over. Inspection of the curves leads to the conclusion tliat 
in the older groups tlie disease shows a greater tendency to decrease 
in recent years than in the younger groups. This might po^^n 1 
indicate that the older people are now deriving some benefit iroin 
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removal of foci at earlier ages, except that we have seen from Graph 
7 that the relation of the presence of foci to rheumatic fever is very 
doubtful. 

Second. The Possible Cyclical Character of Rheumatic Fever. 
It has been said that rheumatic fever follows a cycle similar to that 
found in many acute infectious diseases. The rapid fall in the mor- 
tality of acute rheumatic fever from 1911 to the present is seen, in 
Graph 9. These curves were supplied by Mr. V an Buren, statistician 
of the Metropolitan Life Insurance Company. Not only is there a 
rapid fall in the mortalitj', but the curve may be considered to be 
made up of four fairly similar cycles of 3 to 5 years each, character- 
ized by a sharp rise and subsequent gradual and more prolonged 
fall. Graph 10 shows a fairly similar mortality curve for scarlet 
fever. Whether the similarity of the curves indicates a changing 
degree of virulence of the infection or whether it indicates improving 
hygienic conditions which are reflected in decreasing susceptibility 
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to infection is difficult to say with the data at hand. It is equally 
probable that the changes in mortality of the two diseases do not 
have a similar cause at all. 

Graph 11 is reproduced from a paper published by Atwater"^ in 
1927 on the epidemiology of acute rheumatic fever and related 
diseases in the United States based on mortality statistics and 
covering the period 1900 to 1923. He concluded that the history 
of the disease in the United States during the past half century 
showed a striking decline in the number of deaths and probably in 
the number of cases as well. The graph shows the parallelism 
between the proportion of deaths due to rheumatic fever and to 
streptococcal diseases, and the apparent cyclic character of these 
diseases. 

Third. The Question of Rainfall. The disease is more jirevalent 
in periods of greater rainfall. It is well known that rheumatic 
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Wer is a disease of cold, damp countries, occurring mostly along 
the coast, river bottoms and canals. This fact suggests that years 
of increased rainfall might be marked by an increase in the incidence 
of acute rheumatic fever. This relationship is shown in Graph 12. 
The average annual rainfall was taken from the figures of the weather 
bureau in New York City.® 

If it is true that rheumatic fever is more liable to occur in wet 
weather, then a rise in the rainfall curve ought to be accompanied 
by the curve for the incidence of rheumatic fever within the follow- 
ing year. When we examined the rheumatic fever curve after the 
seven rainiest years, we found a rise in 6 instances, whereas after the 
7 driest year there was a subsequent drop in 4 instances, a rise in 
2 and no change in 1. It seems justifiable to draw the conclusion 
that wet weather is one of the factors increasing the prevalence of 
rheumatic fever. In contradiction to this conclusion, New^sholme’ 
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has reported that in England there is an increase in rheumatic 
fever in dry years, and he attributed this to the increase in the 
amount of dust and the consequent greater ease of spreading infec- 
tions. 

Fourth. The Q,nestion of Economic Status. Acute rheumatic 
fever seems to be a'disease of the poorer classes and would therefore 
be more liable to be ividespread at times when more people are 
deprived of adequate food, clothing, fresh air and medical atten- 
tion. It is almost impossible to choose a satisfactory index for 5"^ 
general cross-sectional economic welfare of the inhabitants of A'ew 
York City. Since there are no reliable statistics on the number ot 
unemployed, it would be very inaccurate to, use average weekly 
earnings. The income tax report is likewise unsatisfactory because 
it gives no idea of the economic fluctuations of the large group wlio 
do not pav a tax and with which we are mainly concerned, m 
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this study we have first plotted the curves for the wholesale commod- 
ity prices (Graph 13), which give a fairly good index of business 
activity. Graph 14, shows the fluctuations in the average retail 
prices of 30 basic commodities, and from this some idea of the varia- 
tion in the cost of living can be gained. In both these graphs the 
important points to be observed are the rise in economic activity 
until 1920 which was followed by a sharp fall and the next period 
of stability which was broken by the crash of 1929. If we attempt 
to correlate with this the curve for the incidence of rheumatic fever 
we find that a fairly good reciprocal relationship manifests itself 
in Graph 13. In the more detailed graph (Graph 14), the correla- 
tion is not so uniform. It is true that the incidence drops during 
the first period of “prosperity,” but it had already begun to rise 
before the 1920 depression was well under way. Inspection of the 
graph reveals other definite discrepancies and, on the whole, hardly 
seems to lead to the conclusion that fluctuations in economic welfare 
and the morbidity of rheumatic fever go hand in hand. The statis- 
tics for this year, however, will be interesting in this connection 
because of the sharp rise in unemployment and distress in the lower 
middle class group. 

Summary. 1. There has been a decline in the incidence of 
acute rheumatic fever at both St. Luke’s Hospital, New York and 
the New York Post-Graduate I-Iospital from 1897 to 1919 and a rise 
since that time. 

2. Four possible factors have been discussed with reference to 
this changing incidence: (a) Removal of foci of infection; (h) Cycles 
in the virulence of infectious diseases; (c) Rainfall; (r/) General 
economic conditions. 

The author wishes to express his appreciation to Dr. Lewis F. Frisscll who suggested 
this survey and to Dr. Walter Lough for his suggestions and help. 
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GASTEITIS IN ITS RELATION TO OTHER DISEASES.* 

By T. Grier Miller, M.D., 

ASSISTANT PBOPESSOB OF MEDICINE, ENn'ERSITT OF PENNSTLVANIA, 
PHILADELPHIA, PA. 

(From the Gastro-intestinal Section of the Medical Clinic, Hospital of the University 

of Pennsylvania.) 

G.iSTRiTis, ivhicJi may be defined broadly as a diffuse degener- 
ative or inflammatoiy disease of the mucosa of the stomach, was 
looked upon during the latter part of the past century as the com- 
mon cause of indigestion and responsible for many other ills of 
the body. With the discovery that the microscopic mucosal changes 
described by the pathologists of that time ivere due to postmortem 
autolysis and with the coincident popularization of the stomach 
tube, attention gradually shifted to the secretory disturbances of 
the stomach. Even the advanced types of chronic gastritis, recog- 
nizable by gross atrophic and hypertrophic changes, lost their 
interest for the pathologist and clinician, and for a time no attempt 
at correlation of the anatomic and secretory alterations was made. 
Although Faber and Lange, ^ in 190S, making use of a technique in- 
troduced 18 years before by Hayem for prompt fixation of the gastric 
wall at death, described minute inflammatory changes of the stom- 
ach mucosa that were associated with achylia, their work attracted 
relatively little immediate attention. This ivas probably due, in 
part, to the fact that at the same time gastric ulcer, gall bladder 
disease, and appendicitis were being recognized as frequent causes 
of indigestion. Even now, in spite of the great interest in the 
gastric secretorj" disturbance demonstrated by Castle- as responsible 
for Addisonian anemia, some of the textbooks oh pathology entirely 
neglect the subject of gastritis, and at most autopsies only a brief 
note on the gross appearance of the stomach is made. 

Faber,® however, has continued to emphasize the significance of 
gastric inflammatory changes in relation to disturbances of stomach 
secretion. He considers that a mild or localized gastritis may e.xist 
with the acid secretion intact or even increased, while any difluse 
form, especially that with advanced glandular atrophy, leads to a 
marked reduction or absence of such secretion. Oratori and Ivon- 
jetzny,® basing their work chiefly on the study of resected specimens, 
have arrived at much the same conclusions. Hurst/ who Jikc 
Conner^ and Wilkinson® believes in an hereditary or constitutional 
factor in the development of achlorhydria in some instances, insists 
that it is usually explainable on the basis of a gastritis. He has 
demonstrated that often a recovery of acid secretion may Dc 

* Read before the American CUnical and Climatological Association, Washington, 

D. C., Alay 9, 1933. 
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obtained by hydrogen peroxid lavage, even oceasionally when the 
histamin test has been negative, and considers this as strong evi- 
dence in favor of the gastritis being primary. He has observed 
cases of pernicious anemia Avith achlorhydria in Avhich the onset 
of symptoms dated from an acute gastritis. Additional support 
for the contention that gastritis leads to a loss of acid secretion is 
found in the rising incidence of achlorhydria AAutli age. A lack of 
mucus in the gastric contents, v'hich usually is present Avith achlor- 
hydria, does not eliminate gastritis as the causative factor, because 
in the adA^anced atrophic stage no secretion AvhateA’-er may be pos- 
sible. Finally, from the clinical AueAA'point, I haA’-e obserA'^ed many 
cases of achlorhydria in AAdiich roentgenologic study shoAved the 
typical signs of hypertrophic gastritis. 

From the point of aucaa' of the pathology inA'-olved it may be said 
that AAdiile those especially qualified to speak, such as Faber, Kon- 
jetzny. Orator, and Hillenbrand,® are by no means in entire agree- 
ment as to the anatomic criteria AA^hich separate the borderline cases 
into normal and abnormal groups for certain age periods, it does 
seem clear from their inA'^estigations that a so-called chronic gastritis 
consisting of an extensiA'^e glandular atrophy, often AAuth gland 
change to the type of the small intestine, an increase in follicular 
centers, round cell infiltration betAA^een the glands, and CA'-entually 
destruction of the glandular structures Avith overgrowth of fibrous 
tissue frequently occurs, particularly in persons past middle life. 
These changes may be present in either of the gross tjqies of chronic 
gastritis, usually referred to as hypertrophic and atrophic. 

My interest, aroused in this subject some years ago, has been 
intensified by Castle’s researches and Hurst’s clinical obserA'-ations. 
For 2 years W. 0. Abbott, of our clinic, has been injecting AAuth 
formalin solution the stomachs of patients dying in our AA^ards and 
securing specimens from such of them as came to autopsy; these, 
with resected specimens obtained at the operating table, he has 
subjected to careful microscopic study. His AAmrk Avill be reported 
in detail separately, but I may say here that it tends to support 
the contention that chronic gastritis and achlorhydria are usually 
associated. 

Although it is still impossible to state Avith certainty AAdiich is 
primary, the gastritis or the secretory dysfunction, the mere fact 
of their common association justifies consideration of chronic 
gastritis in its relation to some of the other diseases in AAdiich achlor- 
hydria is usually found. These are Addisonian anemia, other 
anemias of the chlorotic or microcytic type, subacute combined 
degeneration of the spinal cord, carcinoma of the stomacli; some- 
times diarrheal diseases, such as sprue; less frequently diseases of 
the gall bladder, arthritis, etc. Idie achlorhydria itself has not 
been proA^ed to be of etiologic significance in any of these diseases, 
but it is reasonable to assume that the lack of hydrochloric acid 
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may be only one evidence of an altered mucosa, and that other 
associated disturbances, such as a lack of the intrinsic factor of 
Castle in Addisonian anemia, may be on a similar organic basis. • 

Relationship^ to Other Diseases. Since, then, a so-called chronic 
gastritis, consisting of more or less diffuse degenerative and inflam- 
matory changes, and usually characterized clinically by a hypo- 
chlorhydria or an achlorhydria, is recognized, we are prepared to 
consider in relation to this disease of the stomach some of the other 
diseases with which achlorhydria is commonly associated. I shall 
refer at this time to only two of them; gastric carcinoma, and 
Addisonian anemia. 

(A) Gastric Carcinoma. 'With the exception of the cases that 
are secondary to ulcer (probably not more than 10 per cent) and 
those that are secondary to benign polyp (probably not more than 
5 per cent) we have had in the past no very clear conception regard- 
ing the predisposing factors in the production of gastric cancer. For 
the majority group, however, including those on a polyp basis, and 
in definite contrast with those on an ulcer basis, two clinical facts 
stand out prominently; (1) that they usually present no pre-cancer 
symptoms, and (2) that an achlorhydria is commonly present. The 
absence of a previous gastric history has been responsible for the 
idea, still in vogue, that this type of carcinoma springs de novo 
from a normal gastric wall, but the associated achlorhydria is not 
consistent with such a theory. This becomes manifest when atten- 
tion is directed to the following considerations; 

1. The patients who are believed to have developed cancer on a 
stomach ulcer basis show no progressive decrease in gastric acidity, 
this indicating that the achlorhydria is not a secondarj' deveiop- 
ment. We haA’e usually found free acid in our cases that gave a 
long ulcer history, no matter what the stage of the malignant 
process. Ilurst had 3 such cases followed for a considerable period 
of time, and found no decrease in the acidity; he has not seen a 
case in which acid Avas once present and later in the disease dis- 
appeared. In 12 of 14 ulcer-cancer cases reported by Orator/ and 
in 9 cases reported by Stewart^® in which acid Avas at one time pres- 
ent, it persisted to the end. Polland and Bloomfield” report 2 ulcer 
cases in Avhich the acidity aa^s higher after the secondary dcA'dop- 

ment of cancer. , _ i • fi 

2. On the other hand, the achlorhydria usually found m tlie 
majority group, those AAuth a short history and nothing to suggest 
a preceding ulcer, has been demonstrated in' a fcAV cases before the 
deA^elopment of cancer. Hurst® has cited a case that had achlor- 
hydria 2 years before the dcAmlopment of recognizable cancer; 
Alexander 1 Avitli achlorhydria 26 months before; Veale, b 
3 years before; Forges,” scA^eral, for years before The scarcitj 
of such reports is not surprising since gastric analyses are rartj 
done on patients without gastric sjnnptoms. 
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Furthermore, it is now appreciated that carcinoma of the stomach 
not infrequently develops in patients the subject of Addisonian 
anemia, such patients almost always having had an achlorhydria 
for a long time. We have had at least 3 instances of gastric cancer 
in pernicious anemia cases, and Hurst® has reported 5 such cases. 
In 1 of his cases the carcinoma developed 9 years after onset of the 
anemia and 4 years after its cure by the use of liver. In this case 
a partial gastrectomy was done and a section from the unaffected 
fundal portion of the stomach was removed for study: this showed 
atrophic glandular changes. Hurst has also referred to the rela- 
tively high incidence of carcinoma of the stomach and of pernicious 
anemia in different members of the same family, , The age and sex 
incidence for the two diseases is also much the same. 

3. The prognosis after operation in the gastric cancer cases with 
free hydrochloric acid is no better, in fact not so good, as in those 
with achlorhydria. This is our own impression, is confirmed by 
Hurst, and is the experience of other clinicians. It would be the 
reverse if the achlorhydria were a secondary development and so 
indicative of more advanced malignant change. 

Thus, it seems clear that the achlorhydria present in the majority 
of cancer of the stomach cases cannot be attributed to the cancer 
itself. Since, however, we have presented evidence to indicate 
that such achlorhydria is usually associated with chronic gastritis 
and that such gastritis ordinarily gives rise to no symptoms, an 
antecedent gastritis may be considered as an explanation for the 
lack of hydrochloric acid. 

In this connection our reference to the fundus specimen secured 
by Hurst in a case of pyloric cancer, and which showed atrophic 
changes, assumes significance. Furthermore, Konjetzny and Salz- 
man® have showed histologic transitions from clironic gastritis to 
cancer. According to Bloomfield and Polland,^® Lebert, in 1878, 
found in 41 of 56 cancer cases an extensive gastritis, even at a 
distance from the growth, and was the first to point out the rela- 
tionship. Orator,^ by more modern methods, has demonstrated to 
his satisfaction such a lesion in 19 of 20 so-called ‘"primary” car- 
cinomatous cases, whereas in ulcer-cancer such gastritis as he found 
was localized about the malignant lesion only, usually in the pyloric 
end of the stomach, and did not involve the fundus. 

Abbott, of our clinic, has had in his series of stomach speciinens 
11 from cases of gastric cancer: in 4 an achlorhydria had been 
demonstrated by fractional or histamin test; in 3, the free acid 
was within normal limits, and in 4 no gastric analysis had been 
made. Of the 4 with achlorhydria all gave a short history, aver- 
aging 8 months; while the duration of digestive symptoms in the 
3 cases with acid was respectively 13 months, 5 years, and 42 years. 
In only 2 of the cases, both with achlorhydria, did he have the 
entire stomach, and in both of these an extensive atrophic gastritis 
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ivas present; the otliers, including those with free acid, also showed 
atrophic or hypertrophic gastritis, but only the parts of the stoniacli 
near the malignant lesion were available for study. 

Eliason and the author^® found evidence of gastritis, usually hyper- 
trophic, in our 8 cases of po^p-cancer, though in some instances 
the malignancy was just beginning: in all of them an achlorhjTlria 
was present. 

TJnis certain data are ai^ailable to indicate that a gastritis, 
responsible for achlorhj^dria, has preceded some cases of gastric 
cancer, and probably such a lesion, unrecognized, has been present 
in many more. 

(B) Addisonian Anemia. Equallj”^ interesting is the consider- 
ation of primar}^ pernicious or Addisonian anemia in connection 
with gastritis. Even before the demonstration by Calm and von 
Meringi’' in 1886, that achlorhydria was usually associated with 
this type of anemia, atrophic changes in the gastric mucosa were 
demonstrated by Fenwick'* in this disease. He, together, with 
Quincke, Nothnagel and Ewald, who also called attention to the 
relationship, regarded the gastritis as primary. The earlier refer- 
ences to the stomach alterations must now be disregarded, however, 
due to doubt concerning postmortem effects; but, in 1900, Faber 
and Bloch,'® using an acceptable technique, described extensive 
changes in the gastric mucosa of 2 patients dying of this disease: 
a diffuse inflammation leading to destruction and atrophy of the 
glands, most severe in the cardia and decreasing toward the 
pylorus. They were inclined to believe, at that time, that the 
gastric affection and the blood changes Avere in common due to a 
.toxic or infectious cause. 

Herzberg,®® in 1911, after a very careful study of the stomachs 
of primary anemia cases, in many of ivhich she found a severe 
atrophy of the mucosa, inferred tliat it ivas improbable that the 
gastritis was primary. • She admitted, however, that the gastric 
changes often were found in the early stage of the anemia, and found 
no such changes.in the secondary anemias. She also believed that 
the gastric and blood changes Avere due to the same cause. 

It is probable, unless it becomes possible to produce pernicious 
anemia experimental^^ that a determination as to Avhich, the 
anemia or the gastritis, is primary can never be made on purely 
pathologic-anatomic grounds. Sections from the stomachs of per- 
sons Avho later dcA-elop pernicious anemia are not likely to become 
available for microscopic study. On a clinical basis, howcA-er, we 
now haA'e reason to believe that the gastritis appears first. 

This conclusion is based, in the first place, on the observations 
of many Avorkers that achlorhydria, Avhich certainly is the out- 
standing clinical sign of gastritis, frequently precedes the develop- 
ment of pernicious anemia. Faber and Gram,®' Sturtevant,-- iu O j 
and Conner^ had cases that showed an achlorhydria from -i 
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25 years before the development of pernicious anemia. Mosch- 
cowitz-'’ especially has claimed that because it exists throughout 
the disease, does not disappear during remissions, and has been 
found so often to precede the onset of the anemia, the achlorhydria 
must be looked upon as primary. 

Secondly, pernicious anemia not infrequently occurs in persons 
in whom the diagnosis of chronic gastritis has previously been 
made. Hurst® refers to its development in 4 patients who were 
chronic alcoholics, and in 1 of these he observed a return of acid 
after treatment of the gastritis. In 3 other cases of pernicious 
anemia, believed to have developed on the basis of a gastritis, he 
got a return of acid after treatment, this suggesting that the gas- 
tritis was not of the completely atrophic type. Torrey-® tells me 
of 3 of his cases of alcoholic gastritis that late in the disease pre- 
sented the picture of this type of anemia together with marked 
cord changes. I have had 1 such case on an alcoholic basis in which 
a small amount of free acid was demonstrable : the anemia responded 
readily to liver therapy. 

Finally, roentgenologic study sometimes demonstrates an ad- 
vanced hypertrophic type of gastritis in pernicious anemia cases. 
In our last 27 cases so studied, 7 showed such marked hypertrophy 
of the gastric rugie that it seems impossible that it could have 
developed within the time that the patients had been anemic. 

Similarly suggestive of the primary importance of gastric mucosal 
changes in Addisonian anemia, and of even more immediate interest, 
is the clean-cut demonstration by Castle^ that the absence of an 
intrinsic factor, normally secreted by the stomach, causes the 
disease. Such a secretory disturbance, like the achlorhydria, can, 
most easily be explained on the basis of an anatomic change in 
the gastric wall. 

Conclusions. 1. Chronic gastritis, manifested clinically by a 
decrease or absence of hydrochloric acid and sometimes by the pres- 
ence of mucus in the gastric contents, is commonly found in asso- 
ciation with carcinoma of the stomach and Addisonian anemia. 

2. Evidence is presented to indicate that such gastritis usually 
precedes the development of these diseases and is a factor in their 
origin. 

3. Since the etiology of chronic gastritis, its various forms and 
the means of recognizing it clinically are not understood, it is 
obvious that if we are to prevent its development and the diseases 
for which it seems to be responsible, much experimental and clinical 
investigation is clearly indicated. 
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THE REDUNDANT DUODENUM. 

By Maurice Fbldjian,' M.D,, 

assistant professor of gastroenterology, university of MARYLAND, 

BALTIMORE, MD. 

(From the Gastroenterologic Clinic of the Department of Medicine.) 

Anomalies of the duodenum are not infrequently observed in 
the routine roentgenologic e.vamination of the gastrointestinal tract. 
In recent years greater attention has been directed to this portion 
of the boAA’-el, and abnormalities have been commonly noted Avhicli 
have hitherto escaped recognition. Anomalies of the duodenum are 
much more common than a surA^ey of the literature indicates. Clini- 
cally, but little attention has been directed to these conditions up to a 
comparatwe short time; but considerable importance is noAv attached 
to them especially in regard to their etiologic relationship to the 
production of digestive symptoms. Recent literature abounds with 
individual case reports of Amrious anomalies of the duodenum, which 
have been especially discoA'ered as a result of a more thorough roent- 
f^enologic investigation. Such cases are, however, rarely recognized 
by any other metliod of examination. Most of these findings cannot 
be termed as definite clinical entities and the clinical signs of this 
group are rarely distincth^e or characteristic. The diagnosis must 
. necessarily depend upon a painstaking Roentgen study. 

Too often, however, these anomalies escape the observation ot in 
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roentgenologist and thus remain undetermined. It is probably true 
that with better Roentgen technique and more thorough investiga- 
tions they will become more frequently recognized and their full 
significance brought to light. 

The duodenum, about 10 inches in length, has a definite con- 
figuration in the shape of an incomplete circle or C-shaped, which 
under abnormal conditions may take on bizarre forms, such as the 
U-shaped, V-shaped and other distortions (Fig. 1). 

The first part of the duodenum is the most mobile, but the remain- 
ing portions are practically fixed and bound down to adjacent 
viscera and to the peritoneum. The first portion of the duodenum, 
the most movable, is more or less fixed by the hepatoduodenal liga- 
ment, the free margin of the lesser omentum. A fold of the hepato- 
duodenal ligament extends down from the posterior surface of the- 
gall bladder to the descending portion of the duodenum— the 
hepatocolic ligament. This ligament, however, is not constantly 
present. From the above description it is evident that the hepato- 
duodenal and hepatocolic ligaments play an important role in the 
.fixation of the superior segment of the duodenum. These ligaments 
are responsible for the maintainance of the looping of the redundant 
duodenum. 

In this study I desire especially to call attention to a redundant 
condition of the superior portion of the duodenum. This is an inter- 
esting anomaly which frequently passes unrecognized. During our 
routine roentgenologic study of the gastrointestinal tract I have 
encountered in a number of instances an elongation or lengthening 
of the superior portion of the duodenum. In all, a ptosis of this 
segment resulting in an abnormal loop was observed, which produced 
a puddling and retardation of the contrast meal like a water trap 
in which the passage of the opaque meal is somewhat blocked. The 
superior angle appears definitely fixed and displaced distally. In 
addition, the superior segment of the duodenum is fixed at its proxi- 
mal portion, viz., at the junction of the first part or cap with the 
second part of the duodenum. The unusual lengthening of the 
superior segment results in a sagging, ptosis and looping, producing 
the characteristic picture of the redundant duodenum. The two 
fixed points in the superior portion are well illustrated in Figs. 1, 2 
and 3. 

Roentgenologically this elongated segment of the. superior duo- 
denum varies in length from 5 to 10 cm. Several types have been 
observed, such as the U-shaped, V-shaped, double looping and the 
serpentine forms. Occasionally only a sagging of the elongated 
segment is noted. These types are illustrated in Fig. 1. 

Under normal conditions the Roentgen examination of the duo- 
denum presents the first portion or bulb surmounted directly upon 
the pyloric outlet, which is directed upward, slightly to the right 
and somewhat posteriorly. This is commonly known as the superior 
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portion and is usually not more than 5 cm. in length. At the apex 
oi the hulb or duodenal cap, the second portion is observed to form 
an angle M'lth the first part and then descends downward to the 
right and posteriorly. No transverse elongation of this .section of 
the duodenum is observed normally. The angulation of the superior 
portion IS easily recognized and is more or less fixed by the hepato- 
duodenal ligament. From this angulation the descending portion 
seems to take a sudden drop. However, where the redundant duo- 
denum is noted, this picture is quite altered into a marked elongation 
or lengthening of the superior segment. The duodenal cap is not 





Fig. 1, — Di.agr.amm.itic draOTtig, illustrating the redundant duodenum. 1. 
■ Normal duodenum; 2, sagging elongated superior segment; 3, V-shaped, wafer (rap 
effect of superior duodenum; 4, TJ'Shapod, A, n, C, n, described in Fifi. 2. 


dfected and seems to be normal in position and in size. In some 
nstances at first glance the extra loop appears as an integral part 
)f the cap which produces the a])pearance of an enlarged eaji (jr 
liverticulum. This is due to tlie coalescing of the extra loop with 
he cap shadow, but upon manipulation no connection with it can 

)e demonstrated. . . .- 

Rcdvndanci/ of ihc Siifporim Duodemm and Us fdinmil 
ance This 'form of anomaly has been variously described as 
itosis, festooning or extra looping, tmns which cannot be cons.^red 
atisfactory. It is apparent that, since the dtiodcmim is ol gnater 




Fig. 2. — The lengthened duodenum with looping at A. This also illustrates the 
two fixed points. 1, at cap, representing the hepatoduodenal fixation, and 2, at B, 
the hepatocolic fixation; C, descending duodenum; D, transverse portion. 

Fig. 3. — The unusual length of the superior duodenum with the extra loop, or 
water trap at A is shown. 
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length than normal, the term redundant duodenum should be 
adopted as being more accurate as well as descriptive, and fitting 
more definitely with such redundant affections of a similar type as, 
for example, the redundant colon. 

The material selected for this study comprises a group of 10 
cases, all of which present a definite elongation of the superior portion 
of the duodenum with sagging and looping of the segment. Increas- 
ing interest is now being attached to this anomaly due to its effect 
upon the motility of the duodenum and the production of a condi- 
tion which may have considerable significance in the formation of 
ulcerations in this area. As a result of the diminished motility with 
consequent stasis as well as retardation and lagging as is revealed 
by the contrast meal, this factor may easil,y plaj'' an important I’oJe 
in the production of such disturbances. An early recognition of this 
anomaly is essential in order to establish effective treatment, which 
should be instituted early so as to eliminate the possibility of sec- 
ondary complications which may readily occur. In the diagnosis, 
other factors simulating this anomaly must be borne in mind, such 
as adhesions of the duodenum secondary to a gall bladder infection. 

The redundant duodenum must be regarded as a definite easily 
recognized roentgenologic entity. These cases rarely present any 
signs of gall bladder infection. On the other hand, in nearly every 
instance in this series a typical or atypical picture of an ulcerated 
duodenum was found. In some instances, even when the roentgeno- 
logic appearance of ulceration is absent, the clinical picture fre- 
quently is that of ulcer. The association of ulceration with this 
anomaly is very significant. In those instances in which ulceration 
was not found, Roentgen evidence of duodenitis was observed. 

In this series of cases the Roentgen examination presented evi- 
dences of ulceration in 5 instances; duodenal in 3, pyloric in 1 and 
gastric in 1. Duodenitis was present in the remaining 5 cases. 
Duodenal stasis, lagging and retardation was observed in every 
instance. 

It seemed of importance to determine whether the relative posi- 
tion of the stomach and colon had any definite relationship to that 
of the redundant duodenum. In 5 instances the position of the 
stomach and colon was observed to be normal; in 1 a slight ptosis 
was noted; in 1 a moderate ptosis and in but 3 was there marked 
ptosis of the stomach and colon. It may, therefore, be concluded, at 
least from these findings, that the position of the stomach and colon 
bears no special relationship to, the redundancy of the duodenum. 

The gastric acidity was normal in 3 cases; a hyperacidity occurred 
in G and an achylia in 1 . 

Age seems to be an unimportant factor. In this series the ages 
ranged between 26 and 57 years. 

Sex. There were 8 males and but 2 females in our cases, indicat- 
ing that the redundant duodenum is probably more frequent in the 
male sex. 
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he dmgnosis is not, as a rule, possible from the history and 
physical hndings and must be based largely upon a Roentgen inves- 
tigation. _ Though the condition is best recognized under the fiuoro- 
scope, this anomaly niay also be recorded on the films, when placed 
in the proper position.^ The fluoroscopic examination is usually 
best made with the patient in the upright posture, viewed antero- 
posteriorly, obliquely and laterally. Examinations should also be 
made routinely in the prone position. In the fluoroscopic examina- 
tion one can manipulate the entire duodenum and especially bring 
into view the redundant segment, which may otherwise not be 
visible. Most frequently one observes a puddling in a loop hanging 
from the midsuperior portion of the duodenum, between the cap 
and the descending sections. As has already’’ been stated this has 
the appearance of a water trap, which definitely retards the outflow 
of the contrast meal and which at once gives a clue as to tlie pos- 
sibility of the presence of this abnormality. On manipulation this 
puddling entirely disappears, only to return on the next spurt of the 
opaque meal through the duodenum. 

Roentgenologically a double fixation of the superior duodenum 
is presented in tlris group of cases, which is not due to acquired 
adhesions, but- represents most likely a congenital anomaly. The 
fixation is due to the presence of peritoneal bands, represented by 
the hepatoduodenal and the hepatocolic ligaments. The presence 
of a redundant superior duodenum is best explained upon the basis 
of a congenital formation, in which the duodenum is lengthened, 
so that it cannot fit into the space alloted to it. This anomaly 
therefore seems to be dependent upon the unusual length and abnor- 
mal fixation of tlie superior portion of the duodenum. 

As a result of this anomaly, the duodenum frequently becomes 
irritable and produces the Roentgen signs of a duodenitis. A pro- 
longed stasis was not observed in our cases. The caliber of the duo- 
denum -urns not enlarged nor -n'as there any’’ evidence of chronic 
obstruction. No abnormal or exaggerated retroperistalsis was ob- 
served in this group. 

Conclusions. 1 . Ten examples of redundant duodenum have been 
studied and their significance evaluated. 

2. The redundant segment occurs most frequently’^ in tlie superior 


portion. jv- , 

3. The redundant duodenum is not an _ infrequent conclitioii, 

being more common than is ordinarily recognized. 

4. The clinical significance of the redundant duodenum has as 

yet not been fully established. , , . . u„n„ni 

5. The coexistence of ulceration witli the redundant duodcnui 


is not unusual. , , „ . »• 

6. The Roentgenologic method of examination oflers tlie ot:,u 

possible means of establishing the diagnosis. 
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THE CORRELATION OF OTHER DIAGNOSTIC PROCEDURES 
WITH CHOLECYSTOGRAPHY IN 250 CASES OF 
SUSPECTED GALL BLADDER DISEASE, 


By Lewis H. Hitzrot, M.D,, 

INSTRUCTOR IN MEDICINE, UNIVERSITY OF PENNSYLVANIA; ASSISTANT PHYSICIAN, 
MEDICAL CLINIC, HOSPITAL OP UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA. 


(From the Gastrointestinal Section of the Medical Clinic of the Hospital of the 

University of Pennsylvania.) 

The following analysis of data on 250 recent ambulant and 
hospitalized patients who, on cholecystographic study, gave evi- 
dence of gall bladder disease has been made with two purposes in 
mind: to test further the reliability of that diagnostic procedure 
and to determine to what extent other common factors in diagnosis 
could be correlated with it. No selection of cases has been made 
except to omit such suspected ones as had negative cholecysto- 
grams. This both eliminates the possibility of detecting chole- 
cystographic errors in which disease is present, but is not demon- 
strable roentgenologically, and fails to give convincing proof of 
the presence of disease in the cases not operated upon. With these 
limitations, how, ever, it seems a reasonable approach to the matter 
of evaluating the significance of the roentgenologic diagnosis of 
gall bladder disease.- At the same time it affords an opportunity 
to place a relative value on all the diagnostic procedures commonly 
employed. 

The two propositions just outlined were checked by operation in 
74 instances (30 per cent). In 176 cases each diagnostic procedure 
was evaluated in the light of the conclusion reached from the 
assembled clinical data of the case. 

The clinical history, physical examination and cholecystogram 
now comprise in most clinics an irreducible minimum in the diag- 
nostic study of gall bladder disease not associated with common 
duct obstruction. In addition to these procedures, which were 
carried out on all patients of the present series, the following tests 
were performed in sufficient number to be of statistical value: 
fractional gastric analysis after a gruel test meal in 184 patients, 
after histamin in 8, gastrointestinal roentgenography in 117, van 
den Bergh test in 108 and duodenal drainage by the technique of 
Jones^ in 95. An attempt 'is made to determine the significance 
in diagnosis of the incidence of other disease along with cholecystitis. 
Follhw-up data on the surgically treated cases are included for the 
sake of completeness. 

The position of the Graham-Cole test as a diagnostic aid is being 
constantly strengthened by perfection of the technique and by the 
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publication of _ comparative figures such as these. In a former 
paper the limitations of both peroral and intravenous cholecvs- 
tography as practised in this hospital were summarized and tlie con- 
clusion reached that in doubtful cases the intravenous method should 
be used as a check on the routine peroral test. 

Recent reports on the effectiveness of special diagnostic tests 
include cholecystograph}^ but fail to correlate with it all the other 
commonly used procedures. Bockus^ expresses the position of 
those who depend upon duodenal drainage rather than cholecys- 
tography for the diagnosis of gall stones. Kh’klin/ with a wide 
experience in cholecj^stography and a progressive attitude toward 
it, represents .those whose reliance is placed very largely in that 
procedure. Dwj-er and Dowling® present diagnostic data in regard 
to history, cholecystography and gastric analysis, in a report deal- 
ing particularly with the effects of cholecystectomJ^ Hoffman' 
studied 155 surgically treated cases to determine the degree of 
accuracy of certain diagnostic procedures, with emphasis, however, 
on the clinical data. Fleming,^ in an appraisal of his e.xperience in 
233 proved cases, analyzed the diagnostic reliability of the Graham- 
Cole test alone. 


Clmical History. The emphasis to be placed in this review upon 
cholecystography and other laboratory tests is by no means meant 
to detract from the value of a well-taken histo^J^ The history 
will be considered first because it emerges, upon analysis of these 
-cases, the most effective single diagnostic item in 126, or half of 
the series. It remains the chief support in most cases for the 
clinician’s judgment, as Hoffman® has recently emphasized. The 
consistency with Avhich the major symptoms of intermittent right 
upper abdominal pain and persistent “gaseous indigestion” occur 
is noteworthy: One or both were present in almost every case. 
Other items of the history, less frequentlj’^ found, will be recapitu- 
lated because their value was proved in these cases; Familial his- 
tory of gall tract disease, preceding pregnancies in the patient, 
adiposity, distress after fatty or “rich” foods, sudden onset of pam, 
night attacks, nausea and vomiting, necessity for hypodermics and 


residual local soreness. .. 

In general, we have not attempted to distinguish between gal 
stones and mere diseased gall bladder wall from the liistory an 
phj^sical findings in the absence of jaundice. The contention that 
distress or pain after eating fatty foods is a differentiating symptom 
of cholecystitis with stones was not confirmed. In the 64 opera- 
tively proved cases distress after fatty food had occurred as a 
symptom in almost the same proportion of those patients v ho ( « 
not harbor gall stones as those who did, a distinct imnonty 
class. (Present in 14 cases with stones, absent m 34; pre.^e 

4 cases without stones, absent in 12.) ... , .i.p 

The age incidence of this group of patients is in accord 
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iigures commonly accepted. About 80 per cent began to bave symp- 
toms between the ages of 20 and 50 years, and the same proportion 
presented themselves for treatment Avhen they were between .30 and 
60 yedrs. Dwyer’s figures''^ of 35 per cent below the age of 40 years 
at admission are duplicated (36 per cent). 

TAUiiE 1. — Sex and Age Incidence on Admission in 250 Ca.ses of Proved on 
Suspected Gale Bladder Disease With Positive Cholecystograms. 


Sex. Number. Per cent. 

Females 1C9 G8.0 

Males 81 .32.0 

Decade 

10 to 19 2 0.8 

20 to 29 24 9.7 

30to 39 03 25.0 

40 to 49 78 31.2 

50 to 59 50 20.0 

•00 to 09 31 12.5 

70 to 79 2 0.8 


250 100.0 

Table 2. — Aqe Incidence in 235 Cases at Time of Onset of Symptoms. 


Decade. 

Num))or. 

Per cent. 

10 to 19 

. . . . 4 

1.7 

20 to 29 

. . . . 48 

20.2 

30 to 39 

.... 70 

30.2 

40 to 49 

.... 07 

28.5 

50 to 59 

.... 30 

12.5 

GO to 09 

. . . . 15 

0.5 

70 to 79 

. . . . 1 

0.4 


235 

100.0 

Uncertain of time of onset 

.... 15 



The above age incidence figures offer nothing helpful in the 
differential diagnosis from peptic ulcer, a point which merits reitera- 
tion. The age curves both at onset and at admission can almost 
be superimposed upon those for 221 cases of proved duodenal ulcer 
reported in 1929 by Miller, Pendergrass and Andrews.® The age- 
at-onset curve likewise approaches closely that of Taylor and 
Miller® for a group of patients with gastric cancer believed to have 
arisen on an ulcer basis. (Charts I and II.) 

The sex incidence figures, however, vary widely for the two 
groups. In the gall bladder series women predominated 2 to 1; 
in the ulcer series men outnumbered women 6 to 1. Unfortunately, 
no anthropometric data as worked out by George Draper are 
available. 

Physical Examination. Tenderness in the gall bladder area was 
present in 70 per cent. The liver was palpated in 19 per cent, the 
gall bladder itself in only 8 instances (3 per cent). A definite 
Riedel lobe was described only 3 times in 250 examinations. Muscle 
resistance was infrequently mentioned, and presumably infrequently 
determined. There is likewise no indication on the records as to 
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the extent to which the tests for intercostal neuralgia (Garnett) 
were applied. Nine. per cent of the group showed clinical jaundice 
at the admission examination. 
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In summary, the records reveal a tendency to slight the secondary 
physical signs in these patients, and partly as a result of this the 
examination outvalued the history and cholecystogram as a factor 
in diagnosis only 9 times. 

Table 3. — Symptoms and Signs. 



Number. 

Per cent. 

Upper abdominal pain 

. . . 214 

86.0 

Indigestion 

... 177 

71.0 

Jaundice (history) 

... 50 

20.0 

Tenderness in gall bladder area 

... 171 

69.0 

Liver palpable • . . 

. . . 48 

19.0 

Gall bladder palpable 

. . . 8 

3.2 

Jaundice (observed) 

. . . 31 

12.4 


Cholecystography. The Graham-Cole test compared most favor- 
ably Avith the history as a trustworthy diagnostic guide. It was 
found, after all cliniqal facts were in hand, to be the most valuable 
diagnostic item in 115 cases (compared to 126 in which the history 
outvalued it) . The test was performed on all patients : 248 patients 
took the dye by mouth; 56 intravenously, in general as a check on 
the peroral method. 

Table 4. — Cholecvstogbaphy Versus Clinical History and Physical 

Examination. 



Number. 

Per cent. 

Oral cholecystograms 

. . 248 

99 

Intravenous cholecystograms . . . . 

. , 56 

22 

History most valuable item ... 

. . 126 

51 

Cholecystogram most valuable item 

115 

46 

Physical findings most valuable item 

. . 9 

3 


Here, as elsewhere, one notices an occasional overstressing of 
the positive cholecystogram, and tendency to slight the history 
and other factors in diagnosis. Kirklin^ and others have stated 
that the most common source of error in cholecystography is the 
“normally functioning gall bladder” which nevertheless reveals 
calculi and inflamed walls to the surgeon. On the other hand, 
10 of the 74 cases of this series subjected to operative proof demon- 
strate again that the roentgenogram of a “poorly functioning gall 
bladder” occasionally is due to other than gall bladder disease or, 
indeed, to no adequate cause. These 10 individuals were regarded 
at operation as having normal gall bladders Avhich were left in. .ntu. 
Their cholecystograms had been made by the peroral technique 
and were carefully reviewed: All showed the homogeneous opaque 
substance in the intestinal canal which indicates that absorption of 
the dye has occurred. In 8 a plausible reason for the absence of. 
shadow lay in abnormality of organs closely associated with the 
biliary tract {i. e., liver disease, duodenal ulcer, cancer of the 
pancreas and pyloric stenosis). In this connection Rivers^” has 
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stressed the propinquity of duodenum and gall bladder, whereby an 
inflammatory condition in one organ may alter the function of the 
other or extend to and involve it to a varying degree. Two of the S 
cases were jaundiced at the time of cholecystography and the error 
may have been due to this. 

In 2 instances, however, operation disclosed a grossly normal 
biliary system and no disease of adjacent organs. In both the 
appendix was involved (subsiding acute appendicitis and adherent 
retrocecal appendix), which may have influenced the cholecysto- 
gram in a manner obscure at present. One, therefore, cannot in 
justice determine the true cholecystographic error in this rather 
large proportion of disagreement in findings. Furthermore, patho- 
logic examination of the mucosa and walls of these gall bladders 
might have disclosed disease not evident to the surgeon but suffi- 
cient to interfere with function. The above 10 cases are included 
in the series because, largely due to the cholecystogram, they fell 
into the group “suspected gall bladder disease,” although the pre- 
operative diagnosis may have been that of other abdominal dis- 
orders. They illustrate the danger of the error that lies in over- 
much dependence on a single test, no matter how efficient. 

Table 5. — Operative Findings in the 74 or 250 Cases With Positive Chole- 
CYSTOGRAMS ThaT CaME TO LaPAROTOMY. 


Gall bladder disease 04 • 

Gall bladder normal, other abdominal lesions 10 

Cirrhosis of liver 2 

Duodenal ulcer 2 

Carcinoma of pancreas with jaundice 1 

Pyloric stenosis . . 1 

Narrow common duct, with pyloric stenosis 1 

Spastic duodenum, excess motility 1 

Appendicitis 2 


Gastrointestinal Roentgenography. We have made roentgenologic 
study of the stomach and intestine with the opaque meal in 47 per 
cent of the present series. Although detailed studies of the rela- 
tionship of the alimentary tract to the abnormal gall bladder were 
not made, it is significant that the duodenum was deformed by 
adhesions in 53 per cent of the 117 cases. Among 30 proved ease.s 
GO per cent showed such duodenal deformiW. Duodenal stasis 
occurred in 10 per cent, while in only 24 per cent of the total was 
the upper gastrointestinal tract normal roentgeiiologically. 

The procedure is indicated in obscure cases, in our opinion. 
The helpful diagnostic evidence to be obtained from such study is 
seemingly not appreciated in many American clinics, so that Kos.si 
of the University of Farina, in de.scribing the valualile features of 
his combined cholecystographic and gastrointestinal technique,” 
can with some justice write; “Almost always, esiiecially abroad, 
there has been omitteil an accurate study of the gastrointe.-t nial 
tract.” He gives the patient an opaque, fatty jiaste instead of the 
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fatty meal, and studies serially the shape, position and functional 
activity of the stomach and intestine while the gall bladder is 
contracting. Levene and 'Whitaker, in 1930, reported good 
results from the simultaneous observation of stomach, duodenum 
and gall bladder action. Nevertheless, possibly due to the rather 
exacting and time-consuming technique, the combined method has 
not gained wide acceptance in this country. 


Table G. — Gastrointestinal Roentgenographic Findings. 


In 117 patients with 
positive cholecystograms. 



Number. 

Per cent. 

Deformed duodenum (adhesions) 

. 02 

53 

Normal 

. 29 

24 

Upper intestinal stasis 

. 11 

10 

Pylorospasm or deformed pylorus 

7 

0 

Duodenal ulcer .... 

6 

5 

Gastric polyp 

1 

1 

E.xcess motility 

1 

1 


In 30 cases of diseased 
gall bladder at operation. 

Number. Per cent. 

18 GO 

5 17 

2 ■ 7 

3 10 

1 3 

1 3 


Dtiodenal Drainage. This procedure has been in use in our 
Gastrointestinal Section since 1927. The early results on a small 
group of patients were reported in 1929.^® Throughout, the tech- 
nique advocated by Jones^ has been followed with the following 
results in 95 cases (31 per cent) : Half of the examinations offered 
confirmatory evidence of cholecystic disease; the other half gave 
results which were not helpful, in that the findings in the centri- 
fuged sediment were entirely negative, when other evidence pointed 
to disease, or when in the absence of definite crystals the examiner 
could not be certain that the formed elements seen denoted true 
biliary pathology. Approximately the same results appeared in 
30 cases subsequently proved. 


Table 7. — Duodenal Drainage in 95 Gall Bladder Suspects. 


Of diagnostic value 

(Crystals, 33) 

Doubtful value 

(Negative, pus cells, epithelium) 

No value 

(Disagrees with final diagnosis or oper.ativc findings) 


Number. Per cent. 

40 48 

25 20 

21 20 


Table S. — Duodenal Drainage in 30 Cases of Proved Biliary Disease. 


Crystals 

. . . 12 I 

Number. 

[stones, 10) 

Per cent. 

41 

Excess pus cells 

. . . 5j 

1 gall bladder ulcerating, 2 \ 
stones, 2 / 

10 

Negative .... 

. . . loj 

1 no stones, 0 1 
[ stones, 4 / 

33 

Doubtful .... 

2 


0 

Unsatisfactory . 

. . . 1 


3 


The negative drainages in positive cases, which have formed 
the bulk of the unsatisfactory tests to date, have, in our present 
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more complete knowledge of the method, been due in large part 
to two factors: The impossibility, until recently, in the Section or 
the wards of assigning the conduct of the test to a single thoroughly 
trained member of the staff, and an insufficient number of diagnostic 
drainages in the doubtful cases. Those who have reported great 
success with the test® emphasize these points. Our results have 
demonstrated' that to be of consistent value, every step of the 
technique must be presided oA^er by an expert. Provided the con- 
ditions are fulfilled, there is no doubt that the failure to obtain 
broAATi gall bladder bile or the finding of cholesterin . or calcium 
bilirubin crystals or large numbers of deeply bile-stained pus or 
columnar cells is evidence of gall bladder disease. 

Gastric Acidity. Analjmes of the gastric contents were made 
with the gruel test meal in 184 of the entire group and 53 of the 
proAmd cases. The histamin test was made 31 times, in 23 instances 
after the gruel meal had developed little or no free acid. Of the 
23 patients, 17 showed adequate acid figures under the increased 
stimulus. However, because of the great variability of response 
to histamin, precluding any “normal” standard, and because the 
histamin series is quite small, it is not deemed worthwhile to include 
it in the tabulation. Histamin is used at present in the Section 
only to distinguish true from false achlorhydria. 

The results of the gruel meal are likewise hard to standardize 
and comparison with the figures in other published reports is almost 
worthless because of the great variation that prevails in the type 
of meal used and the teclmique of collection. However, setting 
the limits of 10 to 40 (cc. ^ HCl per 100 cc.) for normal range of 
free acid response in the 90-minute fractional test, with gruel, the 
incidence of hypochlorhj^dria and achlorhj^dria in the general and 
the proven groups Avas 38 and 31 per cent, respectiA^ely. This is a 
distinctly higher proportion than obtains for the patients of the 
Section as a Aidiole. The patients shoAA'ing excess acid secretion 
Avere in small number, 10 and 4 per cent, respectively. 

Table 9.— Gastbic Contents (Fractional Analysis, Gruel Meal). 

In 1S4 patients with In 33 opcrati\'eIy proved 
positive cholccystograms. c ases. _ 

Number. Per cent. Ximiber. Per cent. 

Normal 9G 52 34 05 

HypoclJorliyclria 43 23 / 1- 

Achlorliyclria 28 15 9 1‘ 

Ilyperchlorhyclria 1' 10 3 

With 2 exceptions to be mentioned, the hjqierchlorhydria patient.s 
gave the histories of short duration and the patients with deprcs.-ed 
acid as a rule the longer ones. The aA-erage duration of symptoms 
in the high acid group including 1 12- and 1 15-year history was 
3 G vears. The aA'erage for the same hyperchlorhydria patients, 
Avitli these 2 histories omitted, was 2.4 years. In comparison, tlie 
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average duration for the low acid cases was 4 years,- and for the 
normal acid cases 3.1 years. 

One is justified, probably, from these results, in saying that evi- 
dence is hereby added that hypochlorhydria and achlorhydria are 
more common in gall bladder disease than in normal persons and 
gastrointestinal patients other than those with gastritis or malig- 
nancy. Furthermore, the incidence of hyperacidity is relatively 
small, and the condition is found, by and large, early in the disease. 
The discovery of depressed or absent free hydrochloric acid may 
thus be of use, with an extended history of indigestion, as a link in 
the chain of diagnostic facts denoting gall bladder pathology. 

Van den Bergh Test. In the presence of clinical jaundice the 
van den Bergh test, repeated every few days, is of value in deter- 
mining whether any regression of the jaundice is occurring. Its 
chief value, however, lies in the ability of the indirect reaction, 
with the icterus index, to pick up latent jaundice, not detectable 
otherwise. In the doubtful case such indication of liver or biliary 
tract abnormality may clinch the diagnosis. The test was per- 
formed 1 or more times on 108 individuals. It demonstrated latent 
jaundice, not detectable clinically, in 22 per cent; among the proved 
cases in 29 per cent. The test is worthy of retention in gall bladder 
diagnosis, indeed of more frequent application than was made in 
the present series. 

Tablk 10. — Van den Bergh Test. 

In 108 patients with In 24 operatively proved 


positive cholecystograms. 

cases. 

Number. Per cent. 

Number. Per cent. 


Negative .... 


5G 

52 

9 

38 

Direct positive (jaundice) 
Indirect alone positive 

(latent 

29 

27 

8 

33 

jaundice) .... 

• • 

23 

21 

7 

29 

Table 11. — Verified Complicating Lesions in 250 

Cases. 


Heart disease: 



Duodenitis 


1 

Myocardi.al (with symptoms) 13 


Carcinoma, primary, in duo 


Chronic valvular . 

2 


denal wall 


1 

Appendicitis : 



Gastric polyp 


1 

Acute 

1 


Diabetes mellitus 


4 

Chronic ...... 

G 


Hypertension 


4 

Liver disease; 



Syphilis 


2 

Hepatitis 

G 


Renal calculus 


1 

Catarrhal cholangitis 

2 


Pyelonephritis 


1 

Carcinoma (primary) 

1 


Toxic goiter . 


1 

Duodenum : 



Colitis 


1 

Ulcer • 

. 3 




— 

Diverticulum .... 

1 




52 


Coviplicating Diseases. This group of cases is too small to offer 
evidence of value in determining the diseases most likely to be 
associated with cholecystitis. It does, however, bear out^ the 
impression widely held, and recently put in tabular form by Rivers 
and Hartman,i“ of the high proportion of coincident disease. The 
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proved coexisting lesions among these 250 individuals were divided 
among 13 disease groups, and occurred in more than one-fifth of the 
cases (21 per cent). Myocardial disease with sjmiptoms was 
perhaps more frequent here (5 per cent) than among the population 
at large of similar age range. 

FoUoio-up. The figures of the results of surgical treatment, 
included by courtesy of Drs. Muller and Eliason, on whose services 
the patients underwent operation, are included simply to indicate 
the type of result to be expected from conservative surgery in 
contrast to the known poor result of any medical therapy. 


Table 12. — Follow-up, 4 ^Ionthsto 3 Yeaks, on 50 Patients Y'ith Opebatively 
Pboved Gall Bladdeb Disease. 


Wc!!. Improved. 
Cholecystectomies, 43. 

Cholecystitis 3 1 

Stones in gall bladder .... 21 7 

Stones in common duct .... 2 0 


Unim- 

proved. 

1 . 

2 

2 


Died. 


2 

0 

2 


Totals 


26 S 


5 4 


Cholccystostomies, 7. 

Cholecystitis 0 

Stones in gall bladder .... 3 


0 0 
0 0 


Totals 


3 4 


0 0 


Conclusions. 1. The diagnostic procedures in gall bladder disease 
which have proved of most value in this clinic are, in order of 
their effectiveness in 250 instances: (1) A careful and complete 
history and physical examination; (2) cholecystogram ; (3) gastro- 
intestinal roentgenography; (4) duodenal drainage; (5) the van den 
Bergh test and icterus index; (6) fractional gastric analysis. 

2. Gastrointestinal roentgenography can be made of more 
jiositive value in diagnosis of cholecystic disease than is the case 
at present. 

3. Duodenal drainage can be made effective in diagnosis by very 
careful routine technique and examinations to be made only by a 
thoroughly trained person, preferably a physician. Otherwise the 
jirocedure is not’ worth the time and effort involved. 

4. While each one of these procedures will not be needed in c\-cry 
instance of suspected biliary disease, together, if carefully done, 
they arc adequate to give in the doubtful case sufficient data to 
warrant decision for or against laparotomy. 
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THE PERSONALITY TYPE OF PATIENTS WITH ARTERIOLAR 
ESSENTIAL HYPERTENSION. 

1 By DaI'Id Ayman, M.D., 

ASSISTANT IN MEDICINE, BETH ISRAEL HOSPITAL, 

BOSTON, MASS. 

(Fi'om the Medical Clinics of the Beth Israel Hospital and Boston Dispensary.) 


It lias long been believed that patients with arteriolar essential 
hypertension have special physical and emotional reactions to life- 
in other words, that such patients have a special type of personality. 
If this is true, then the knowledge and application of this fact may 
not only aid the diagnosis and therapy of this disease, but may 
afford insight into its etiologjL Unfortunately, the evidence for 
this idea of a special hypertensive type consists almost wholly of 
clinical impressions. It has been the purpose of the present inves- 
tigation to test the validity of these clinical impressions b}^ controlled 
study. 

Literature. In accord with many writers on this aspect of the 
subject, Mosenthab states that arteriolar (essential) hypertension 
“occurs rather more frequentlj'' in the highstrung, nervous, or irri- 
table individual.” Likewise O’Hare’ says that “almost all have 
been of a nervous temperament throughout life.” Herrick^ believes 
that hypertensive patients have an “ill-balanced personality” whose 
chief tendencies are “pressure of activity and over-earnestness.” 
He says further that they are “serious, earnest, conscientious, 
enthusiastic at work, at their infrequent play, and too often at 
table.” Barach'’ finds that early in life hypertensive patients have 
“a certain instability, restlessness, a lack of confidence and shirking 
of responsibility . . . During middle life . . . they fre- 

quently are restless or ineffectual, or they may be abnormally aetive 
and intensive in their special field of endeavor.” Moschcowitz® has 
presented one of the most detailed and interesting descriptions of 
the hypertensive t;)qie. He has observed among other things that 
“the greatest proportion of patients Avith hypertension are terribly 
tense and pursue their vocation with tremendous seriousness, and 



214 ayiian: arteriolar essential hypertension 

worry over trivialities. In consequence, they are irritable. They 
are -die antithesis of the child. They do' not play. They have no 
time for play. They have narrow intellectual horizons.” In gen- 
eral,^ the above VTiters believe that h5q)ertensive patients tend to 
be highstrung, serious, and overactive. 

Several physicians have tried to verify these valuable clinical 
impressions by more exact studies. OTIare, Walker and Vickers® 
analyzed the records of 300 hypertensive patients whose average 
age was 51 years. ' They found that 42 per cent had one or more of 
the following sjroptoms in their early history : " Frequent epistaxis ; 
abnormal flo-wing at menstruation; migraine; cold, sweaty, and 
cyanotic hands; flushing; blushing; extreme sensitiveness; a high- 
strung and nervous temperament, etc. In 100 of these hypertensive 
patients, who were questioned especially for these sjnnptoms, we 
were able to establish their presence in 87 per cent.” By contrast, 
in 436 patients with normal blood pressures whose average age was 
36 years, these “symptoms of vasomotor weakness, etc., were noted 
in only 23 per cent” of the records analyzed. On the other hand, 
the studies of Patek and Weiss’ show'ed no striking differences in 
personality between a group of 47 hjTpertensive patients and 37 
patients with normal blood pressure. On questioning their patients 
they found that 67 per cent of the hjqiertensive patients were 
“excitable” as compared -with 54 per cent of the control group; 
,75 per cent of the hypertensive patients were “liyperactive” as 
compared with 65 per cent of the control group; 53 per cent of the 
hypertensive patients were “impulsive” as compart vdth 37 per 
cent of the control gi'oup; and S3 per cent of the h 5 q)ertensive 
patients 'Vorried excessively” as compared with 54 per cent of the 
control group.' Thus, the only definite “difference between the 
two groups ■R^as in their relative propensities to worry.” 

Neither of these studies offers adequate proof for or against the 
existence of a special hypertensive personality. O’Hare, Walker 
and Vickers studied tlie psychic and vasomotor reactions of only 
the early life of hjqiertensive patients, without inquiring into the 
reactions of these patients during their later years. Furtliermore, 
the average age of the control group was 15 years less than the aver- 
age age of the hjqrertensive group so that many in this younger 
control group might develop hj'pertension in the following 15 years. 
In the study of Patek and Weiss, no mention is made of the age of 
their patients other than that both groups had “similar age dis- 
tribution.” Most important, thej’’ do not state the method of 
questioning their patients or tlie questions asked. This information 
is essential in evaluating their results. It is easy to obtain affinna- 
tive answers from the majority of people who are asked, for example, 
“Are you sensitive?”; a much smaller number will respond in the 
affirmative to the question “Are you unusually sensitive?”; while a 
still smaller number will give positive answers to the question, in 
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general, have you been more sensitive than the average person?” 
In neither of the above studies was mention made as to what was 
considered normal blood pressure. Both of the studies were carried 
out on ward patients and, therefore, many of the normal patients 
may easilj^ have had mild hypertension which dropped to normal 
during bed rest or during inactive ward life.® Furthermore, in both 
of the studies, the control cases were sick ward patients. There- 
fore, these control patients were not healthy normal people, but 
sick patients with normal blood pressure. The above studies really 
constitute a comparison of the personality type of hypertensive 
patients with the personality types of patients with peptic ulcer, 
bronchial asthma, tuberculosis, carcinoma, etc., who had normal 
blood pressure. Diseases like peptic ulcer, for example, may pos- 
sibly occur in people of certain personality types,® so that the per- 
sonalities in the control groups of the above studies are not those 
of a truly normal group of people. The literature, therefore, indi- 
cates the need of further study of the personality in hypertensive 
patients. 

Clinical Material of Present Study. The clinical material used in the 
present study consisted of 182 ambulatoiy “patients” seen in dispensary 
and private practice. The details of age, sex, weight, blood pressure, etc., 
of these patients are presented in Table 1. The standards of normal blood 
pressure used in this study are those of Rogers and Hunter,” The subjects 
fall into the following 6 clinical groups: 


Table 1. — Clinical Matemal of Present Study. 


1 

Groups. 

Number 

of 

patients. 

Number 

of 

females. 

j 

Average? 

ake of 
ttroup, 
yre. 

i 

1 1 

; Range 
in age. 

i 

Range of systolic 
blood pressure, 
mm. of Hg. 

Range of diastolic 
blood pressure, 
mm. of Hg. 

i 

Average weight 
of group above 
normal stand- 
ard for age and 
height, 
in pounds.^ 

1 . . 

41 

28 

54 

36 to 74 

160 to 280 

1 

loo to 160 

14.7 

la . 

20 

11 

56 

39 to 67 

160 to 260 

i 92 to 158 

1 7.0 

2 . . 

34 

12 

26 

15 to 35 

150 or more in 50% 
140 or more in 80% 

90 or more in 33% 

11.3 

3 . . 

j 35 

12 

47 

36 to 71 

130 or less in 75% 
130 to 140 in 2h% 

less than 00 in 86% 
90 to 100 in 14% 

8.0 

4 . . 

1 52 

i 

17 ! 

1 

25 

15 to 35 

i 

130 or less in all 

124 or less in 70% j 

80 or less in all 

70 or less in 50% 

5.5 


* See No. 10 in bibliography. 


Group 1. Middle-aged hypertensive patients with s 3 Tnp toms. 

Group la. Middle-aged, sjnnptom-free, hjTiertensive patients. Most of 
the patients in Groups 1 and la had secondary cardiac enlargement and 
retinal vascular changes, while a few had mild secondary renal damage. 

Group 2. Young hypertensive individuals. Twenty-one of the patients 
in this gi'oup made two or more visits, and 50 per cent of those seen yn a 
second visit still had abnormally high s.ystolic pressures. Onl}’- 2 patients 
continued to have abnormallj’' high diastolic blood pressures at the second 
visit. Twenty-five of the subjects in Group 2 were cliildren of parents vith 
definite essential hjTiertension, were sjuiiptomless, and had not requested 
medical attention. The parents had been examined bj' the author. 
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Groiq) S. Middle-aged control subjects with normal blood pressure. 
Most of the patients in tliis group were either healthy people who wished 
a general examination, or ambulatorj' people referred for general medic-il 
examinations because of uncomplicated gonorrhea, obesity, skin diseases, 
primary S3T3hilis or varicose veins. All of these patients' had few if anv 
S3Tnptoiiis. 

Grouf 4. Young control subjects with normal blood pressure. Twentv- 
seven of the 52 patients were referred for general medical examinations 
because of uncomplicated gonorrhea or skin diseases. The}" had few, if any, 
symptoms. The remaining 25 subjects were children of parents with defi- 
nite essential h}"pertension, were s}Tnptomless, and had not requested med- 
ical attention. Their parents had been examined by the author. 

Method of Present Study. The same specifically worded direct questions 
in regard to personality were asked of the control subjects and the patients 
with hy’pertension. There was no hesitancy by the author of employing 
direct questions because both control and hypertensive subjects were sub- 
jected to the same method- of questioning. This method of allowing the 
subject to evaluate his own personality is considered very satisfactory 
when dealing with nonpsychotic individuals who have no reason to conceal 
anything. Only’ subjects who readily" grasped the questions were utilized. 
It was a striking fact that the great majority of people were able to give a 
prompt reply to the questions asked. It might be argued that hypertensive 
patients may" possibly" be more introspective than subjects with normal 
blood pressure. Tliis possible error was found to be absent, for, on inquiring 
in many" cases among the intimate relatives of the subjects, the relatives 
agreed that the subjects evaluated their personality quite accurately. 
Each subject was questioned in such a way’ as to avoid as far as possible 
being influenced by the tone of the questioner. In about 20 per cent of 
the subjects the personality study’ was made before the blood pressure 
reading was determined. The questions selected referred partly to pereon- 
ality" characteristics commonly' mentioned in the literature as associated 
with hypertension, and partly’ to personality’ traits with which I personally 
have been impressed in hy’pertensive patients.*- The entire study, including 
determinations of the blood pressure, was carried out by" the author. The 
blood pressure was determined by the mercury sphygmomanometer and 
auscultation. The end of the third phase was the criterion of diastolic 
blood pressure. The complete list of the questions as they' were asked is a.' 
follows: 

1. In general, throughout your life, not on any’ one special occasion, and 
compared to the average person of your oivn age with wiiom y’ou have come 
in contact, have you been of an unusually highstrung nature or of a c.alm 
nature? _ . . 

' 2. In general, throughout your life, not on any’ one siiecial occasion, and 
compared to the average person of y’our o'n'n age Mth whom you have conic 
in contact, have y'ou been the sort of person who loses his temper (luicklv 
(who flies off the handle easily’ over little things) or has it usually reciuircd 
a good deal to make you lose your temper? 

3. In general, throughout your life, not on any’ one sjiccial occasion, 
etc. ... (as in Question 2) . . . have y’ou been the .sort ol 
person who even if y’ou don’t show it externally’, feel yourself frequently 
getting all e.xcited over little things? 

4. In general, etc. . . . (as in above questions) . . . have you 

been the sort of person whose feelings are unusually easily hurt, who i- 
unusuallv sensitive, or does it take a great deal to make you feel hurl. 

5. As a younger person did you or do you still blush or flush umisiiali.' 
easily compared to the average person your age? Would people “kul you 
about it?” 
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6. As a j'^ounger person, did you or do j'^ou still become unusually easilj'’ 
embarrassed compared to the average person? 

7. In general, . etc. . . . have you been the sort of person who 
worries unusually easilj^ over little things, or have 3 ’’ou tended to pass them 
over? 

S. In general, etc. . . . (as in Questions 1 and 2) . . . have 
3 mu been of an unusuall 3 ' serious nature or of a happ 3 ''-go-luck 3 '^ nature? 

9. In general, etc. . . . have 3 '’ou been of an unusually forward or 
unusuall 3 '^ sh 3 ’' nature? 

10. In general, etc. . . . have you ever had frequent nosebleeds? 

• 11. In general, etc. . . . have your hands or feet tended to become 

easil 3 ’- cold on slight changes in weather? 

12. In general, etc. . . " . have 3 mu tended to walk at an average 

pace, slower than the average person, or faster than the average person? 

13. In general, etc. . . . have 3 ''ou tended to work at an average 

pace, slower than the average person, or definitel 3 ’' faster than the average 
person? 

14. In general, etc. . . . have 3 ''ou tended to eat or talk at an aver- 
age rate, slower than the average person with whom 3 ’’ou eat (or talk) or 

faster than the average person. 

15. In general, etc. . . . have 3 ''ou been of average, less than aver- 

age, or more than average physical activit 3 '^? 

Only definite replies were used, so that when a patient stated that he 
could not definitely answer, that particular patient was not credited with 
any reply to that special question. Where the patient stated that a partic- 
ular trait had existed in him for only a few 3 ’'ears rather than his whole life, 
he was credited as not having that trait throughout his life, that is, from 
the point of view of the present stud 3 '', that trait was absent most of his life. 

Results. The results of the questioning are presented in Tables 2 
and 3. Let us temporarily omit a consideration of the selected 
Group la. It is seen that 52 per cent of both the older and the 
younger hypertensive persons (Groups 1 and 2) stated that they 
were unusually highstrung their whole life, compared to only 3 and 
6 per cent of the corresponding control groups (3 and 4). Of the 
older group, 43 per cent, and of the younger, 53 per cent stated that 
they lyere unusually quick tempered their whole life, compared to 
only 3 and 13 per cent for the replies of the corresponding control 
groups. Of the older group, 69 per cent, and of the younger, 66 per 
cent said that they were unusually sensitive their whole life, com- 
pared to 9 and 18 per cent for the replies of the corresponding con- 
trol groups. Of the older group, 70 per cent, and of the younger, 
58 per cent said the 3 '' worried unusually easily over little things their 
whole life, compared to only 11 per cent of the corresponding con- 
trol groups. Of the older patients, 94 per cent, and of the younger, 
69 per cent said that, compared to the average person their own 
age, they were definitely more active physically their whole life, 
compared to 13 and 10 per cenl for the answers of the corresponding 
control groups. This unquestionable preponderance of high per- 
centages among the h 3 ’'pertensive groups is seen also in the answers 
to practically all the other questions (Table 2). 

deferring to Table 3 it is seen that the frequency of the various 
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traits in the hypertensive patients becomes exceedingly high wlieii 
the replies to two or more questions are added together. Thus, for 
example, 97 per cent of the older and 70 per cent of the younger 
hypertensive patients said they were either unusually highstrung, 
or unusually acth'e, or both, compared to 7 and 15 per cent for the 
replies of the corresponding control groups. This was one of the 
outstanding correlations of the entire study. Fm-ther correlation.s 
of conibined questions are seen in Table 3. 


Table 2. Pergent.age Incidence of Certain Person.alitt Ghar.acteristics 
IN Subjects With Hypertension and With Normal Blood Pressure. 
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*■ .Abbreviations in all the tables are the same. H = hypertension. N= normal. 


Tabi.b 3. — Percentage Incidence of Certain Personality Characteristic.s 
IN Subjects With Hypertension and With Norsial Blood Pressure.* 
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» Figures obtained by adding togetlier tlic po-sitivc replies to two or more questions. 


Turning next to Group lo in Table 2, consisting of the specially 
selected, symptnmle.^is hypertensive subjects, it is fir.st seen that to 
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every question there was also a definitely higher percentage of 
positiye answers than in both control groups. However, compared 
to the other hypertensive groups (1 and 2), Group la had a much 
lower number of positive answers to the 'questions dealing with the 
emotional responses such as quick temper and sensitiveness. On 
the other hand, to the questions relating to physical activity, the 
symptomless hypertensive patients gave almost as high a percentage 
of positive answers as the other hypertensive groups. 

Discussion. The present study confirms the often mentioned 
clinical impression that persons ivith arteriolar (essential) hyper- 
tension tend to have certain emotional and physical reactions much 
niore frequently and intensely than comparatively healthy people 
of the same age group and with normal blood pressure— in the pres- 
ent study from 2 to 17 times as commonly as do the normal con- 
trols (Tables 2 and 3). The results confirm the author’s previous 
impressions that hypertensive patients tend to be emotionally 
hyperactive, physically hyperactive, or both. In presenting and 
discussing the statistical data in Tables 2 and 3, the author has 
had only one purpose— to indicate trends rather than immutable 
statistics. Thus, the. results in Tables 2 and 3 indicate that hyper- 
tensive patients tend to be highstrung individuals who either dis- 
play quick temper or are easily excited within themselves. They 
tend to be unusually sensitive, being hurt by little things. In youth 
and often persisting to later life, they tend to blush easily, to be 
easily embarrassed, and to be unusually shy. In dealing with the 
events of life, however minute, they tend to be unusually serious 
and worry over trivialities. However, as seen in Table 2, a much 
smaller percentage of the symptomless hypertensive patients admit 
that they are emotionally hyperactive, although this percentage is 
definitely greater than in the control group. Physically, whether 
symptomless or not, the hypertensive individual seems to be an 
unusually rapid walker, even when in no special hurry. Hyper- 
tensive subjects tend to work at their tasks in home or in office 
with much more rapidity and thoroughness than the average person. 
They often tend to eat or talk rapidly. In general, they tend to be 
unusually active physically, in their domestic, occupational, and 
social activities. It cannot be too strongly emphasized that the 
author does not believe that every person with a hypertensive type ^ 
of personality has or will develop arteriolar (essential) hypertension. 
Neither is it meant that every hypertensive patient has the type 
of personality above presented. It is clear, however, that most 
hypertensive patients in the groups studied are of the personality 
tjqje described. 

The Hypertensive Personality is of Lifelong Duration. Not only 
does the middle-aged hypertensive patient tend to be of a certain 
personality type, but the replies indicate that so far as he can 
remember he has always been of that type. It seems likely, there- 
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fore, that the hj^ertensive personality is present and recognizable 
in early life. This likelihood is further confirmed by tlie study of 
the younger hypertensive ^oup, which already at an average age 
of 26 shows exactly the same type of personality reactions to life 
as the older group. The probability that most of the persons in 
our younger group with abnormally high blood pressure readings 
are cases of early arteriolar (essential) hypertension, is enhanced 
not only by the finding in them of a similar tj^ie of personality as in 
the older hypertensive patients, but also by the significant fact that 
about 80 per cent of them are the children of knovm hj^ertensive 
patients. 

Differentiating the Hypertensive Personality from Other Types. It 
is important to distinguish the hypertensive personality from that 
present in anxiety-neurosis with normal blood pressure and in the 
manic-depressive type of individual. Thus, it is well known that 
hyperactive emotional responses are present in many nonhyperten- 
sive people who undergo marked emotional strain. In such people 
the emotional strain may cause not only hyperactive emotional 
responses, but also bodily sjmaptoms—in other words the picture 
of the psychoneuroses. However, the difference between the hyper- 
active emotional responses of the’ hj'pertensive patients and of the 
psychoneurotic patients is usually one of duration— the personality 
type of the hypertensive person being lifelong, whereas in most 
psychoneurotics it is only as long as the existence of the emotional 
upset.*^ Yet there are man^^ psychoneurotic patients of almost life- 
long duration. It is obvious, therefore, that a study sucli as this 
must try to avoid the use of subjects who have sjmiptoms of psycho- 
neuroses, or take account of it. 

Therefore, as a control for this factor the personality of a group 
of symptom-free hypertensive individuals was studied. Tliis group 
of 20 persons gave no history of symptoms suggesting psycho- 
neurosis. They prided tliemselves on being unusually well all their 
lives and of practically never going to doctors. If it is true that 
manj" of the symptoms of hypertensive patients are due to emo- 
tional disturbances,^^ it would seem likely that symptom-free hyper- 
tensive "patients” should have a less frequent incidence of traits 
associated with emotional instability than hjq)ertensive patients 
with symptoms. This is exactly what was found in Group lo- 
in these 20 sjTnptomless hj'pertensive patients, only 30 per cent 
stated they were umisualb’^ liighstrung compared to 52^ per cent m 
the hypertensive patients with sjTuptoms; 25 per cent said they were 
vmusually quick-temperetl, easily exciteel, or unusualb' sensitive, 
compared to 53, 64 and 60 per cent re.specti\-ely in the symptom 
group. However, the hyperactive physical rcsponse.s in the symp- 
tom-free group were as frequent as in the other hjqiertensive groups 

studied. .... u... 

The hypertensive jiersonality is quite dillcrcnt from tliat ol tm. 
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neurasthenic individual. The latter, as a rule, may be emotionally 
hjTperactive for a period, but is not physically hyperactive. He 
fatigues easily— one of the outstanding characteristics of the neuras- 
thenic. He may want to do a great deal, but is unable to do so 
physically, which is in direct contradistinction to the hypertensive 
tjTe- 

The hypertensive personality must be distinguished also from 
the manic-depressive type. There are many people who will say 
that they are of the hjqiertensive type but have no hypertension. 
Many of these people, however, are of a manicMepressive type of 
personality without being psychotic. They have a great deal of 
physical energy and enthusiasm, but it is not a constant thing. 
Akin to the actual manic-depressive psychoses, they have periods 
in which they are unusually energetic, often lasting for months or 
more, followed by periods of depression during which their activity 
is much less. The hypertensive patient, however, has a drive 
within him which is persistent, steadj'^, and not broken up by periods 
of depression. However, one cannot be dogmatic; for, mixed types 
often occur, and a hj'pertensive patient may have a depression. 

Etiology of the Hypertensive Personality. This matter is unsettled. 
Moschcowitz® believes it may be of environmental acquired origin, 
‘Mie result of imitative tendency of children,” which gives a pseudo- 
hereditary aspect to it. Against the environmental etiology of the 
hypertensive personality are 25 of the young control individuals in 
Group 4, who, although they are the children of hypertensive 
patients and they have lived in the environment of these parents 
and of their hypertensive brothers and sisters, have neither the 
hypertensive personality nor elevated blood pressure like their 
brothers and sisters. Barach,^ on the other hand, believes the 
hypertensive personality is primarily the result of physical influ- 
ences, like the personality changes in myxedema, hj^perthyroidism, 
or eunuchoidism. It is highly possible that the hypertensive per- 
sonality is of physical, perhaps endocrine origin. Certain it must 
be,, in the light of the present study, that the hypertensive person- 
ality, present as it is eai'ly in life, can be neither the result of any 
unusually high blood pressure, nor the result of secondary vascular 
disease. It is also unlikely that it is due to environmental imitation 
of parents. 

Relation of the Hypertensive Personality to the Diagnosis of Essential 
Hypertension. The recognition of the hj'pertensive personality may 
,be of definite aid in the diagnosis of arteriolar (essential) hyperten- 
sion. Given a patient in whom the diagnosis of chronic vascular 
nephritis secondary to arteriolar hypertension is difficult to separate 
from a diagnosis of chronic glomerular nephritis with hypertension, 
the absence of the hjqiertensive personality is one more bit of evi- 
dence in favor of the primary kidney disease, rather than the hyper- 
tensive origin. The hypertensive personality type may also be of 
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aid in tlie diagnosis of early arteriolar hj^iertension; for, given a 
young person ndth mild fluctuating hypertension, the presence of 
the hypertensive personality, especially in the presence of a positive 
family historj^ of vascular disease, strongly supports the diagnosis 
of early arteriolar essential hjTiertension rather than simple emo- 
tional hjTiertension. I believe that it is here that the knowledge 
of the hjTiertensive personality has one of its greatest applications— 
the early diagnosis of this disease. One may go even still further 
and say, as O’Hare*^ has, that the presence of vasomotor instability 
(and I would add the hypertensive type of personality) in children 
of a hypertensive patient, even before the existence of hypertension, 
calls for prophylactic measures. 

The Hypertensive Personality in Treatment of Arteriolar Essential 
Hypertension. Elsewhere I have described^^ the importance of 
attempting to modify the hypertensive personality in the treatment 
of arteriolar essential hj^iertension. The relation of the hj’per- 
tensive personality to the production of early sjTnptoms has already 
been diseussed,^^ so that therapy of early sjnnptoms must take 
accoimt of this fact. Suffice it here to sa3% that it is well known that 
the hyperactive emotional and physical responses of the hyper- 
tensive patient are accompanied bj’’ marked elevations in blood 
pressure. Therefore, anj'- rational therapj’' of arteriolar essential 
hypertension must attempt to modifj’^ this personality, either by 
education, sedatives, or both. 

Einall}’’, it is sincerelj^ hoped that the present study will stimulate 
further investigation of the hj^iertensive personality by specially 
trained students of personality. 

Summary and Conclusions. 1. A simple studj' of the personality 
of 1S2 subjects has been made. These subjects consisted of middle- 
aged hj'pertensive patients, hypertensive patients between the ages 
of IS to 35, middle-aged normal subjects with normal blood pressure, 
and 3'Oung normal subjects with normal blood pressure. 

2. The results indicate that In'pertensive subjects tend to have 
a distinct type of personality. Their personality is characterized by 
increased ps.ychomotor activity'. The^' are dj-namic, h^'pcracti^’c 
individuals, with a large and steady output of energ.v. They tend 
to be sensitive and quick-tempered, d’he mood fluctuatious, how- 
ever, are not an important feature, Avhich differentiates them from 
the manic-depressive individuals. The h,v])ertensivc pensonalitv 
has existed as far back as the subject can remember. 

.3. The relation'of the hj'pertensive personality to the diagno.sis 
and treatment of arteriolar essential hj-pertension is discussefl. 
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THE FRACTIONAL PHENOLSULPHONEPHTHALEIN TEST IN 

BRIGHT’S DISEASE. 

By E. M. Chapman, M.D., 

UnSlDENT IN MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 

AND 

J. A. Halsted, M.D., 

MEDICAL HOUSE OFFICER, MASSACHUSETTS GENERAL HOSPITAL, 

BOSTON, MASS. 

(From the Medical Clinic of the Massachusetts General Hospital.) 


Since the introduction of the phenolsulphonephthalein test of 
kidney function by Rowntree and Geraghty® the method com- 
monly used has been the estimation of the dye excreted in speci- 
mens of urine collected 1 and 2 hours after injection. The value 
of this test in severe nephritis has been generally recognized. How- 
ever, Christian and O’Hare^ and others have observed that this test 
fails to reflect the impaired function in moderate or slight degrees 
of nephritis, and they place more reliance on the 2-hour concentra- 
tion test. In cases of mild or suspected nephritis Bowen"-,found 
the phenolsulphonephthalein test less informative than tests of 
urea excretion. Van Slyke, McIntosh, et have recently con- 
cluded that the urea clearance test shows diminution of renal func- 
tion before the phenolsulphonephthalein test. 

Rowntree, in 1910, stated that the “cur.ve of elimination of 
phenolsulphonephthalein in nephritis differs from the normal in 
that the maximum intensity is slowly reached.” Later Snowdeid- 
noted that the earliest indication of impaired renal function was a 
delay in the excretion of dye. Thus a patient with Bright’s disease 
may have a total output of 60 per cent in 2 hours with only 30 jier 
cent appearing in the first hour, whereas in the normal person 50 
per cent appears in the first hour. In 1925 Shaw“ determined the 
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normal curve of dye elimination by collecting urine at 5- and 
15-minute intervals after intravenous injection and found that an 
average of 40 per cent of the dye appeared in the first 15 minutes. 
He applied this technique of fractional collections to cases of renal 
disease and found marked abnormalities in the curve of excretion 
in many cases where the 2-hour output was normal. A decreasetl 
output in the first 15, minutes or a delay in the peak of elimination 
was frequently the only evidence of kidney disease. 

It is surprising that this important modification has had clinical 
application, to our knowledge, only in urologic surgery. We have 
employed Shaw’s method of frequent collections, which we have 
called the fractional phenglsulphonephthalein test, in order to deter- 
mine whether or not it gives a better indication of kidney function 
in Bright’s disease than the usual method of hourlj’’ collections, and 
also to determine its comparative value with the urea clearance test. 

The Excretion of Phenolsulphonephthalein in Normal Individuals. 
Chart 1, Fig. 1, indicates the variations of the curve of phenol- 
sulphonephthalein excretion which we have obtained from 40 tests 
on 20 normal individuals ranging in age from 11 to 40 years. Two 
tests were done on each at an interval of several days. The subject 
voided, drank 600 cc. of water and after 30 minutes 1 cc. (6 mg.) 
of phenolsulphonephthalein was injected intravenously. Voided 
specimens of urine were then collected at intervals of 15, 30, 45, 60 
and 120 minutes. Estimations of the per cent of dye excreted were 
made with a Duboscq colorimeter, using standards freshly prepared 
with phenolsulphonephthalein. 

Except for the slightly lower average 15-minute output, this 
curve (Fig. 1) is similar to that described by Shaw. Seven initial 
readings were above 40 per cent and 3 were below 30 per cent. 
Eight individuals who doubled their fluid intake on the second test 
showed no greater variation in their curve than those on a constant 
intake. This agrees with the findings of Rowntree and Shaw but 
not with those of Sugimura,^® who noted an increase of about 5 per 
cent in the first 30 minutes’ excretion while the subjects were 
forcing fluids. 

Snowden has stated that the excretion of phenolsulphonephthalein 
is definitely increased in severe nephritis when the urine volume is 
increased. To estimate the efl'ect of an increase in urine volume on 
the output of dye by such diseased kidneys we have repeatcel the 
fractional phenolsulphonephthalein tests on 4 patients with Bright s 
disease while they were forcing fluids. Under these conditions we 
find no significant changes in the dye output. 

The Fractional Phenolsulphonephthalein Test in Bright’s Disease. 
In the past 2 years we have used this test in a large numlier of 
patients with suspected renal disease. From this group _wc have 
selected all cases with a clinical diagnosis of Bright's disease m 
whom both the fractional phenolsulphonephthalein and the urea 
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Fig. 1. — The variations and the average curve of phenolsulphoncplithalein 
excretion in normal persons and in those with Bright’s disease. 


Table 1. — The Relation of Ukine Volume to the Output of Dye by Diseased 

Kidneys. 


No. 

Fluid 

intake, 

cc. 

i 


Fractional 'plitlmlo 

Per cent dye. 

in. 

Total. 

Total 

urine 

volume, 
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Date. 
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15 

30 

60 

120 

32 
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11 
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1 410 
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2-16-32 
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10 

5 

1 10 

15 

40 
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4-25-32 
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15 
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12 

37 

785 

4-27-32 
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clearance tests were performed. No patients Avitli congestive car- 
diac failure or Avith extrarenal factors, such as liAmr disease,^ or the 
recent ingestion of magnesium sulphate* A\'ere included. 

Forty-three such cases are grouped according to the Addis 
classification of Bright’s disease^ as foUoAA's: hemorrhagic, 26; 
arteriosclerotic, 15; degenerathm, 2. 

We have dmded hemorrhagic Bright’s disease into 2 groups in the 
tables. The first group corresponds to acute glomerular nephritis 
and the second to the chronic form. Arteriosclerotic Bright’s 
disease includes all cases in wFicli the lesion is essentially Avascular 
and thus includes the malignant hypertension of comparatNely 
young people, of AA'hich there are 7 eases in our group of 15. De- 
generath'e Bright’s disease corresponds to lipoid nephrosis, amyloi- 
dosis and the nephritis of chemical and toxic poisoning. 

. Analysis of Data. — In the tables Ave have listed the significant 
urinary findings, the range of specific graAuty, the blood non-protein 
nitrogen and the 2 tests done on each patient. The specific gravity 
Avas obtained in most instances from concentration tests, but in a 
fcAA", further information of the ability of the kidney to concentrate 
the urine AA-as gained from single urine examinations. 

The urea clearance tests Avere performed according to the method 
described by Moeller, McIntosh and Van Slyke.' The A'alues for 
the 2 specimens of urine usually checked within 10 per cent and 
corrections for body Aveight® were made for children. The normal 
range of this test in the standard clearance (where the urine A'olumc 
is less than 2 cc. per minute) is from 76 to 121 per cent, so that 
any figure beloAV 76 per cent indicates diminished renal function. 
In the maximum clearance (AA-here the urine A'olume is aboA'e 2 cc. 
per minute) the normal range lies betAveen 85 and 132 per cent. 

The fractional pheiiolsulphonephthalein tests Avere done as part 
of the routine laboratory Avork, using Hynson, Westcott and Dunn- 
ing standards, and the same technique AA-as used as describcfl for 
the normals except that the patient drank 400 to 500 cc. of AA-ater 
.and the 45-minute .specimen AA-as omitted. Only occasionally Avas 
a patient unable to A-oid at the stated interA-als. No normal person 
excreted less than 28 per cent of dye in the first 15 minutes, but avc 
haA-c taken 25 per cent as the loAA-est limit of normal in the patients. 
Although the lowc-st total output in 2 hours in the normal group 
Avas 63 per cent, aa-c haA-e considered 55 per cent as normal in our 
analysis of casc.s for tAvo reasons: (1) This is generally accepted; 
(2) Van Slyke rt nl. used this figure in their comparison of the urea 
clearance AA-ith the pheiiolsulphonephthalein te.st. 

Analysis sIioaa-s that there is some agreement of the range of 
siiecific gravity and tlie non-iirotein nitrogen AA-ith the urea clearance 

’ Miirlit'- li.'is .shown tluit the iiiKCSlion of iinmno.siiiin .sulphatf ilelay.s tlir 
tion of thp effect JastinR 3 to -I hoiir-s .-ifler inRC.stion. 
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and fractional plienolsulplionephthalein tests. In the 43 cases we 
find that the specific gravity was below 1.024 in 21, the non-protein 
nitrogen was above 40 mg. per 100 cc. in 25, the urea clearance test 
indicated impaired renal function in 29 cases and the fractional 
phenolsulphonephthalein in 35. Inasmuch as we are primarily 
interested in the fractional phenolsulphonephthalein and the urea 
clearance tests, we shall consider only these two. 

T.\blb 2. — Initial. Hemorrhagic Bright’s Diease. 


(Cs Indicates Standard Urea Clearance; Cm Indicates Maximum Urea Clearance.) 


i 

1 

1 

j 

1 


Urine. 



Fractional 'phthalein. 

Urea clearance, per 
cent of normal av. 

i 

1 








Per'cent e.^creted. 

! 



No.| 

! 

PCX, 

age. 

i 



Range 


j 








All). 

R.B.C. 

Casts. 

of 


Minutes. ] 

j Date. 


Date. 

! 





sp. gr. 


1 


Total. 




1 







15.! 30. GO. 

1 

120.: 





F .37 





1 010 1 

32 

1 

25 



5-1C-31 

51% Cm 

5-25-31 

1 j 


+ 

O 

o 

i.ois' 


30 

18 15 

10 ; 73 ! 

1 

5-24-32 

94% Cs 

G-10-32 

2 I 

M l.’i 

+++ 

++ ' 

+ 

1 010 

41 

20 

25 15 

15 i 75 • 




1 

1 


1 

1 


1 028 

27 




1 



1! 

M G 

++ 

+++ 

+++ 

1.012 

40 

20 

25 In 

WWBifnBW 

5-28-31 

42% Cs 

5-27-31 






1.024 

39 


1 

! 




4 

M 14 

!++++ 

I++++I++++ 1.014 

; 27 

m 

25 15 

5 ■ 05 

1-27-32 

135% Cs 

1-29-32 



;++++ 

J — LJ — L, J — LJ- 

1.02G 

; 35 


20| 10 

: 5 55 

2-19 32 

135% Cs 

; 2-25-32 

! 


i 

1 




17 

23|15 

1 . j 55(1 hr.) 

7-22-32 

11C% Cm 

7-22-32 

!) 1 

M 43 

1 _| ^ 

i +++ :++++, 1.010 

85 

20 

15 '15 

12 60 

5-27-30 

48% Cs 

5-28-30 



, ++ 

+ ! 

++ 

1.034 

35 

25 

15 13 

10 1 G3 

G-lS-30 

47% Cm 

6-24-30 



1 

1 

1 1 

1 




23 

25115 

10 i 73 

7-17-30 



G 

M 15 

i + 

1 ++ 

+++ 

1.003 

1 34 

20 

15i 15 

20 1 70 

12-19-30 

107% Cs 

12-18-30 



1 

1 

1 


1.0241 23 


i 

1 




7 

M 14 

++++ 

++++ 

++ 

1.010 

104 

15 

1 10 1 10 ’ 5 . 40 

1 11-1-31 

50% Cs 

11-2-31 



O 

+ 

+ 

1.020 

60 

30 

15|.. 

1 .. -45(4 hr.) 

11-15-31 

122% Cs 

11-18-31 







34 



1 1 

i 




In Table 2 (initial hemorrhagic Bright’s disease) the first 6 of 
the 7 cases had an output of phenolsulphonephthalein of at least 
55 per cent in 2 hours. This would be considered normal if it were 
the only information we had concerning the excretion of the dye. 
However, using the fractional method, tve find that there is a delay 
in the elimination of the dye, which we interpret as indicating 
diminished kidney function, in all of these except Case 1, whose 
15-ininute excretion was 25 per cent. In only 3 of the 6 (Nos. 1, 3, 
5) did the urea clearance indicate impaired function. In 1 case 
(No. 1) the urea clearance alone indicated diminished function, but 
a year later both tests gave higher values. 

Case 7, a boy, aged 14 years, entered the hospital in convulsions. 
Both the fractional phenolsulphonephthalein and the urea clearance 
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tests, performed several days later when he was able to cooperate, 
were below the normal variations. Two weeks later when he was 
clinically improved and albuminuria had disappeared, both tests 
had returned to normal. 

Table .3.— .4.ctwe, Latent and Terminal Hemorrhagic Bright’s Disease. 


Fractional ’phthalcin. 
Per cent dye, j 


j Urea clearance, per 
! cent nf normal av. 
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The tests in Case 4 are interesting because the patient entered 
in the initial stage and progressed into the aetive chronic stage with 
persistence of hematuria and albuminuria. During this time 3 com- 
parative tests were done. The fractional phenolsulphonephthalein 
tests showed progressive impairment whereas the urea clearance 
remained normal. 


Table 4. — Artebiosclerotic Bright’s Disease. 


No. 

Sex, 

age. 

- 

Urine. 

NPN. 

Fractional ’phthalein. 

Urea clearance, per 
cent of normal av. 

Alb. 

R.B.C. 

Casts. 

Range 

of 

sp. gr. 

Per cent dye. 

Date. 

' 

Date. 

1 

Minutes. 1 

15.' 30.1 G0.‘ 120.1 

. . 1 ' 

27 

F35 

+ 

o 

o 

l.OOG 

1.020 

. 

37 

27 



57% Cs 
Died 

5-27-31 

3-3-32 

2S 

F29 

+++ 

+++ 

o 

O 

++ 

o 


59 

s; 15| 8 20 1 51 

tr ' 3 1 5 5 : 15 

11-30-30 

0-27-32 

5.9% Cs 
35% Cs 

12-1-30 

0-27-32 


F 07 

++ 

++ 

+++ 

■ 






30 


+ 

o 


1.018 ! 38 
1.028 

12 15| 15 10 , 52 j 11-3-30 

05% Cs 

11-5-30 


F30 

++ 




8 ■ 20 10 10 j 48 

11-11-30 



32 

M38 

+++ 

+ 

++ 

l.OlOj 36 

i.olo: 

i 65 

15 -20 10 : 45 

10 10 ' . . 25 : 45 

3 , 3 ; tr 5 1 10 

1- 29-32 

2- 4-32 

3- 22-32 

63% Cs 
35% Cm 
Died 

2-4-32 

•3-22-32 

0-1-32 

33 


++ 

o 

o 

l.OOG 

1.020 

83 

50 

5 j 10 1 15 15 1 45 

: i 

3-14-31 

31% Cb 

3-10-31 

34 

M47 

+++ 

+ 

+ 


5 A5 i 10 10 1 40 

: I 1 

• 1 1 

1-17-31 


1-13-31 

35 

F22 

+++ 

+ 

4- 

1.008 

1.025 

22 


10-9-30 

37%.C.s 

Died 

10-10-30 

12-13-30 

36 

F45 

+++ 


o 


40 

5 : 5 ' 5 ' 10 i 25 

' 1 ! 

G-14-32 

70% Cs 

6-13-32 

37 

F82 

+++ 

o 

+ 



3; 3! 3 5 ; 14 

2-5-32 

39% Cs 
Died 

2-8-32 

7-22-32 

38 


— 1 — f" 





10 ' 5 ' 10 5 ! 30 

... 5 13 18 

1 

1 , ' 

2-12-32 

4-2-32 

122% Cs 
67% Cs 
Died 

2-15-32 

4-5-32 

0-27-32 

39 

F41 

++ 

+ 

+ 

1.012 

1.024 

30 

15jl5 10 15 55 

10-29-30 

50% Cs 
Died 

11-12-30 

3-31-31 

40 








12-10-31 



41 

F49 

+++ 

+ 

++ 

1.009 

1.012 

130 

3! oj 3 3 ! 9 

12-14-31 

7%Cs 

Died 

12-14-31 

0- -32 


From Table 3 we find that the first 10 patients (Nos. 8 to 17) 
had at least 55 per cent output in 2 hours; 6 of these (Nos. 12 to 
17) showed abnormal fractional tests, witli a delay in the excretion 
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of dye. The remainder of the group (Nos. IS to 26), all showed 
rather marked kidnej^ impairment by the fractional test and the 
total output was well below 55 per cent. In all except 3 of the 
patients (Nos. 17, 18, 20) both the urea clearance and the fractional 
phenolsulphonephthalein tests agreed. In these only the latter test 
indicated a diminished function. We have been able to repeat the 
tests at intervals of several months on Patients 8, 11, 13, 17 and 
18. In Patient 8 the tests were normal on both occasions, although 
albuminuria and hematuria were still present at the second exam- 
ination. The first fractional phenolsulphonephthalein and urea 
clearance tests were normal on Patient 11, although at that time 
the patient had considerable edema, albuminuria and a blood 
pressure of 160 systolic and 100 diastolic. Six months later both 
tests showed a marked decrease. The total output in the dye test 
was very little changed, but the fractional readings showed a great 
difference with a low initial output and a delayed excretion. In 
Patient 13 both tests showed improvement after a year’s interval. 
Patient 17 showed a slight decline in the fractional test alone. 
Patient 18 showed a decrease in the fractional phenolsulphonephthal- 
ein but the urea clearance increased 14 per cent. Clinically this 
patient was worse and was having persistent edema to the mid- 
thighs at the time of the second test. 

Of the patients with arteriosclerotic Bright’s disease (Table 4) 
only 2 (Nos. 27, 39) had a total output over 55 per cent. , In Patient 
39 the excretion of dye was delayed, but in Patient 27 it was normal 
by the fractional test, yet the urea clearance showed an impaired 
function. 

T.^ble 5. — Degener.\tivb Bbiqht’s Disease. 


Case 42. — Diagnosis: amyloidosis; tuberculosis of the cecum. 
Case 43. — Diagnosis: biclilorid of mercuiy nephrosis. 


i 

1 

! 

Nn. I 

, 

: 

Urine. 

5^ 

Z 

1 

Fractional ’phthalein. 

Urea clcaraare, per 
cent of noraial av. 

All.. n.H.C. Case.. 

' 

‘ Ranjrt 
‘ of 
: s-'p. pr. 


Per cent dj'e. 

' 

; Date. 

i 

1 


Minutes. 

Date. 

Total. 

1 

, 15 

30 CO 

120 

42 'm 2 o 


24 

15 

. ;3n 

15 

CO : 12-12-31 

102ro Cf ; 12- 2-31 

i 

. 

1.022 


10 

10 . 


20 (} hr.) , 12-IS.3I 


43 'M 39 

-f-f- : 0 -f 

! I.m5 

30 

15 

35*15 


Cj .■,-2M2 

Cs ‘ 5-31*3- 



M 021 


20 

35: 17 

3 

75 W-32 

' 



Comparative te.sts done after a lapse of months in Patients 2 S 
and 32 .showed a dimini.shetl kidney function by both tests, although 
a greater diminution was reflecteti by the fractional phenolsulphone- 
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phthalein. In Patient 38 the urea clearance test at the first period 
of study showed a high normal but a very low fractional phenol- 
sulphonephthalein test. Two months later the patient became 
much worse and the urea clearance Avas reduced one-half. He died 
shortly thereafter. 

The effect of a high blood pressure on the excretion of phenol- 
sulphonephthalein remains an unsettled problem. Lundsgaard 
and Moeller® believe that the dye output may be decreased in the 
presence of a high blood pressure. We have encountered patients 
Avith hj'pertension Avithout congestiA^e failure Avho had depressed 
curves of phenolsulphonephthalein excretion but AAuth fcAV or nO’ 
other signs of kidney disease. However, Ave have obserA’-ed normal 
fractional phenolsulphonephthalein tests in as many patients Avith 
hypertension in Avhom there AA^as no evidence of Bright’s disease. 

In Table 5 are listed the 2 cases of degeneratiAre Bright’s disease. 
In both of these there AA’^as a delay in the elimination of phenol- 
sulphonephthalein, yet the total output of the dye and the urea 
clearance Avere normal. 

Discussion. In summing up aa'c find that 14 patients (32.5 per 
cent) Avith a total dye output of 55 per cent or more had a delay in 
the elimination of phenolsulphonephthalein. This group repre- 
sents cases that AA'ould be judged to liaA^e a normal excretion of dye 
by the old method of hourly collections, but this delay shown by the 
fractional method indicates a diminished renal function. The 
charts in Fig. 1 shoAv the A^ariations and the average curve of dye 
excretion in normal persons and in those AAuth Bright’s disease. 
As the renal lesion progresses it is apparent that the curve tends to 
flatten out. 

In a comparative study of the urea clearance test AA'ith the 2-hour 
output of phenolsulphonephthalein after intravenous injection, 
Van Slyke et al. have sIioaaui that Avhen the urea clearance is betAveen 
40 and 60 per cent of normal average function about one-half the 
phenolsulphonephthalein outputs are above and one-half beloAv 
55 per cent of the dye injected. We find this to be true of our 
cases, but an analysis of the S cases (Nos. 1, 3, 5, 13, 14, 16, 27, 39) 
AAuth the phenolsulphonephthalein output above 55 per cent and 
the urea clearance betAveen 40 to 60 per cent shoAvs that all but 2 
(Nos. 1, 27) had a delayed excretion of dye indicating impairment 
of kidney function and thus agreeing Avith the urea clearance test. 
On the other hand, there AA^ere 9 patients (Nos. 2, 4, 6, 17, IS, 20, 
38, 42, 43) in AAdiom the urea clearance AA^as 76 per cent or above and 
yet the fractional phenolsulphonephthalein test .showed a diminished 
function. 

Of the 12 patients in AAdiom repeated tests Avere done later in the 
course of their disease A\'e find that 5 (Nos. 7, 11, 13, 28, 32) had 
approximately parallel changes in both the urea clearance and the . 
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fractional phenolsulphonephthalein tests. In 3 (Nos. 4, 17, 18) 
a decrease in the kidney function of patients with active hemor- 
rhagic disease was shown only by the phenolsulphonephthalein test. 
In 2 (Nos. 1, 5) the urea clearance gave a better indication of the 
changes in function. In 1 (No. 8) both tests were normal. 

It is ‘particularly significant, on review of all cases, that an abnormal 
elimination of the dye was reflected chiefly in the first IS-mmvtc 
specimen, and so this is by far the most important. For the general 
practitioner and in the out-patient department this determination alone 
would be sufficient in most cases. It is, of course, essential to know 
■that there is no urinary retention and that the patient has com- 
pletely emptied the bladder. Finally it should be emphasized that 
the fractional phenolsulphonephthalein test is a simple procedure, 
not requiring the aid of a chemical laboratory, and in our expe- 
rience is more practical than the urea clearance test. 

Summary and Conclusions. The fractional method of estimating 
the elimination of phenolsulphonephthalein (15, 30, 60 and 120 
minutes) has been studied in the past 2 years in 20 normal subjects 
and a large number of patients with suspected renal disease. 

We have found that in Bright’s disease the fractional test may 
show evidence of impaired renal function when the test as usually 
done, with hourly collections, is interpreted as normal. 

This fractional test is quite as informative as the urea clearance 
test and reflects the diminishing function in progressive kidney 
disease. 

Since it is easier to perform, it is the method of choice for routine 
clinical work. 


Wo msh to thank Miss Clara Durgin for assistance in performing the urea 
clearance tests. 
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NOEMAL VARIATIONS IN RENAL FUNCTION TESTS WITH 
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of the Harvard Medical School.) 

In order to estimate the value of kidney function tests in renal 
disease it is important to know what function of the kidney each 
test measures and how great a departure from normal must occur 
before abnormal function can be revealed. Most tests in clinical 
use today are able to indicate at best gross damage to the kidney, 
and physicians make little attempt to separate them according to 
the type of disturbed kidney physiology. Albuminuria, for example, 
is due to a different physiologic mechanism than is an inability of 
the kidney to concentrate urine, but both abnormalities frequently 
are interpreted as signs of nephritis without thought as to their 
underlying cause. 

One great obstacle to the scientific classification of renal function 
tests is the delay in accepting the Ludwig theory of urine formation of 
filtration tltrough the glomeruli with a reabsorption of fluid and solids 
in the tubules, as set forth by Cushny^ and verified by the direct 
observations of Richards and his colleagues.^ According to this 
theory, which we have adopted as a working hypothesis, in the 
glomeruli a process of filtration takes place whereby all of the con- 
stituents of the blood plasma except the proteins pass into the 
glomerular filtrate in the same concentration as they exist in the 
plasma. As this filtrate passes down the tubules most of the water 
is reabsorbed into the blood. The solid waste elements of the filtrate 
return through the tubular walls in greater or less extent. Thus 
creatinin, to which the tubular cells are apparently impermeable, 
probably is not appreciably reabsorbed, whereas about 50 per cent 
of the urea is reabsorbed. Certain substances present in the plasma, 
however, normally appear in the urine either not at all or in less 
concentration than in the plasma. These elements, such as glucose 
and chlorids, known as threshold substances, cannot be reabsorbed 
in the tubules by a simple process of back diffusion, but by a specific 
activity of the tubular cells. 

In oi’der to account for the degree of concentration of some of 
the substances in the urine of man, Rehberg^ has c'alculated that a 
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glomerular filtration of from 100 to 200 cc. per minute is necessary. 
Since the urinary output under normal conditions rarely exceeds 
1 to 2 cc. per minute, it is obvious that about 99 per cent of the 
water may be reabsorbed by the tubules. To estimate the amount 
of glomerular filtration Rebberg employs creatinin as an index, 
since there is indirect evidence that little of none of this substance 
is reabsorbed in its passage down the tubules. If the concentration 
of creatinin in the blood and urine and the urinarj^ excretion per 
minute are known, then, as creatinin concentration in the glomeridar 
filtrate and plasma is identical,- the ratio of the percentage of urine 
creatinin to plasma creatinin represents the degree to which the 
glomerular filtrate is concentrated. This value is loiown as the 
concentration index. The amount of glomerular filtrate formed per 
minute is, therefore, equal to this concentration index times the 
urinary excretion and can be determined from the formula: 


Glomerular filtrate = 


urinary concentration creatinin 
plasma concentration creatinin 


X urine formed per minute. 


Under abnormal conditions, alterations in the formation of urine 
may occur from disturbances of: (1) filtration and (2) reabsorption. 
In studying the function of the kidneys clinically, it is desirable 
to obtain a separate estimate of these two functions. Filtration 
may be lessened by: (a) Diminution in the glomerular blood pres- 
sure; (6) a decrease in permeability of the glomerular membrane: 
or (c) a reduction in cross-sectional area of the filtering surface due 
either to damage to individual glomeruli or to a reduction in the 
total number of glomeruli. Reabsorption of fluid maj" be lessened 
either because of an increased volume of filtrate flowing down the 
tubule or as a result of damage to the tubular cells. 

Clinical Methods for Determining Altered Kenal Fimction. 1 . Gh- 
incrnlar Fvnetion. The creatinin clearance procedure of Rebberg 
gives a direct indication of the amount of glomerular filtration. 
The urea clearance test under conditions of maximal excretion also 
gives a relative index of the degree of filtration, since with urinary 
excretions exceeding 2 cc. per minute the percentage of back diftu- 
sion of urea through the tubules is nearly constant. Wien the urea 
and creatinin clearance are performed simultaneously, it is possible 
to compute the percentage of urea reabsorbed by tlie tubules and 
thus detect any increased permeability which may occur. 

In the advanced stages of renal disease the glomerular filtnition 
is so much dccrea.sed that the kidneys are unable to maintain an 
adequate excretion of nitrogcnou.s aiul other waste iirodiicts. Tlic.-^e 
substances are, therefore, found in abnormally liigh concentration 
in the -blood plasma. In clinical practice the usual te.sts arc for 

the total nonprotein nitrogen, urea nitrogen, creatin, creatinin aiul 

uric acid of the blood. 
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'J'he presence of albumin in the urine indicates an abnormal per- 
meability of the glomerular membrane to protein, and the presence 
of red blood corpuscles is due either to increased permeability or 
to rupture of capillaries. Casts are found as the result of inflamma- 
tory changes and are due to the' coagulation of protein and cells 
which have passed into the lumina of the tubules. 

2. Tiibular Function. The ability of the tubules to reabsorb 
water is best measured by procedures which concentrate the urine 
to as high a degree as possible. The capacity of the tubular cells 
to absorb threshold substances actively can be examined by esti- 
mating the concentration of one or more of these solids in the blood 
and urine. 

Purpose of Investigation. In order to correlate a study of several 
simultaneously applied clinical technical procedures with the physio- 
logic functions which they estimate and to show how fluctuation in 
one test may affect the outcome of other tests, we have studied a 
group of normal young adults, none of whom had albuminuria or an 
abnormal urinary sediment. 

Methods. The . subjects were in a fasting state and remained in bed 
throughout the test periods except when the concentration tests were made. 

(а) Creaiinin Clearance. The technique of Rehberg’ with unimportant 
modifications was followed. Three grams of creatinin were fed I5- hours 
before the urine collection period began. The plasma creatinin was deter- 
mined by the method of Folin and Wu"* using picric acid purified according 
to Benedict’s directions. = The urine creatinin was determined by Folin’s 
method.® The calculation of the glomerular filtrate was made accor- 
ding to the formula previously stated. The values for plasma creatinin 
found in the samples taken before and after each hourly test period were 
averaged. 

The terms “creatinin clearance” and “urea clearance” have been 
employed, because such a term was suggested by Van Slyke for the urea 
procedure and we have used his formute in expressing our values. The 
“creatinin clearance” is synonymous with the term “glomerular filtrate.” 

(б) Urea Clearance. This was usually determined simultaneously with 
the creatinin clearance. The analyses for urea were carried out on whole 
blood and urine by Van Slyke’s gasometric extraction method.’^ 

The urea clearance per minute when the urinary excretion exceeded 2 yc. 
per minute was calculated from the same foimula as creatinin,- substituting 
urea for creatinin. Seventy-five cc. was taken as the theoretical normal. 
This is called the “maximum clearance.” 

VTien the diuresis falls below 2 cc. per minute Van Sb^ke and his co- 
workers® have suggested that the formula is best expressed by taking the 
square root of the urinary minute volume rather than the total urinary 
minute volume. This determination is called the “standard clearance.” 
In the few cases (Table 1) where the diuresis fell below 2 cc. per minute, 
the actual urea clearance values were calculated from the formula for 
maximal clearance for the sake of uniforinitjL In 'these cases, however, 
figures for the percentage of normal in the same table were calculated from 
the standard clearance foimula, taking 54 cc. as the theoretical normal. 

(c) Concentration Test. A modification of the Volhard and Strauss tests 
for the concentration and dilution of urine similar to that suggested by 
Pratt* was employed. The only fluid permitted was 1500 cc. of water 
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at the beginning of the test. The output in the first 4 hours, the total day 
and the total night ontputs were determined and tlie specific gravities of 
the individual samples were measured. 

Table 1. — The Values of the Creatiniji axd Ure.a Clearances Obtained in 

Normal Individuals. 


Subject. 

Age. 

Urine, 
cc. per 
min. 

Creatinin. 

J 

j Urea. 

BIowl 

urea 

nitrogen, 
mg. per 
cent. 

Cone. 

index. 

Filtrate 

cc. 

per min 

j Clear- 
1 ance. cc. 
per min 

1 

J Per cent 
i of 
normal. 

Excre- 
tion,’^ 
per cent 

1 . . . . 

31 

0.76 

179 

136 

56 

list 

38 

10.2 



1.40 

89 

125 

69 

lost 

52 


2 ... . 

44 

2.42 

60 

135 

61 

81 

39 

15.2 



7.00 

22 

154 

67 

90 

40 


3 .... 

31 

4.75 

36 

172 

112 

149 

60 

7.4 



S.OO 

17 

136 

119 

158 

81 


4 ...... 

22 

S.93 

17 

154 

70 

93 

42 

9.0 



11.05 

14 

153 

77 

102 

46 


5 . . . . 

41 

0.40 

301 

120 

34 

99t 

20 

11.8 



2.25 

57 

129 

70 

94 

51 


G . . . . 

34 

1.50 

108 

162 

64 

119t 

44 

11.5 



4.28 

42 

180 

96 

128 

50 


7 ... . 

26 

2.17 

67 

145 

68 

91 

43 

9.0 



8.26 

15 

122 

54 

73 

40 


s ... . 

38 

7.50 

16 

117 

48 

64 

37 

7.9 



11.00 

7 

79 

66 

85 

79 


9 . . . . 

35 

7.09 

20 

141 

SO 

108 

53 

15.0 



9.16 

14 

125 

92 

122 

08 


10 .... 

29 

1.28 

125 

160 

04 

lOot 

37 

10.3 



3.50 

49 

170 

81 

108 

43 


11 .... 

29 

3.78 

43 

164 

100 

134 

57 

11. 0 



4.67 

31 

146 

98 ’ 

130 

01 


12 .... 

45 

7.33 

30 

220 

109 

145 

40 

7.9 



6.57 

29 

180 

97 

129 

47 


la .... 

22 

1.63 



70 

102t 


8.9 



8.33 



69 

82 



14 .... 

24 

5.66 



63 

So 


13.2 



9.47 1 

... 


5S 

77 




* Calculated according to Rehberg.^>'* corrected for plasma urea nitrogen. 

LVV 

t Per cent of normal calculated by formula for “standard clearance ” = jj 


AH 


the other per cents of normal are on a basis of “maximum clearance” = 


Results. Crcaiinin and Urea Clearance. Creatinin and urea 
clearance tests were earned out simultaneously in 12 subjects 
(Table 1). The creatinin filtrate varied from 117 to 220 cc. per 
minute with one exception probably due to technical error. These 
figures are in accord with Eeliberg’s and average slightly less than 
those given by Cope*® for 1 normal male. 

In the same 12 subjects and in 2 more, ure:i clearance measure- 
ments were made. These A'aried from 4S to 119 cc. per minute. 
When c.xpressetl in terms of percentage of normal, a.ssiiming a 
maximum clearance of 75 and a standard clearance of 54 to be nor- 
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mal, the figures ranged from 64 to 158 per cent. In the cases with 
a clearance of 64 and 73 per cent, second determinations, respectively, 
showed 85 and 91 per cent of normal. 

Although a rough parallelism was found to exist between the 
levels of the creatinin and urea clearance, this did not hold with 
any exactitude. Most of the discrepancy probably was due to the 
experimental error of the methods, but it is quite possible that 
fluctuations were caused by individual variations which permitted 
the urea to diffuse in different proportions back through the tubules 
to the blood. 

Our observations are in agreement with Rehberg that the glomeru- 
lar filtrate measured by the creatinin test is essentially constant 
irrespective of the urine volume. This constancy also holds for the 
urea clearance when the diuresis exceeds about 2 cc. per minute, 
as has been noted by Van Slyke.® When, however, the diuresis 
falls below this rate the percentage excretion of urea becomes pro- 
gressively less, with a consequent decrease in the urea clearance. 
Our observations also suggest that the percentage excretion of urea 
varies between individuals even under identical conditions. 

In order to ascertain whether the oral administration of urea or 
creatinin increased the urea clearance values, 9 subjects were tested. 
The results (Table 2), in accord with those of Addis and Drury,^i 
indicate that there is no tendency for either urea or creatinin to 
increase the urea clearance, or, by inference, the creatinin clearance 
either. There was some fluctuation in the consecutive hourly deter- 
minations in spite of the maintenance of conditions as constant as 
possible. This is particularly marked in Subject 19. In only 4 
instances did the urinary output fall below 2 cc. per minute. This 
low urine output accounts for the low clearance values found in 
Subject 7 when urea was fed. 

It is desirable in the carrying out of both the creatinin and urea 
clearance procedures in clinical pi’actice to have conditions made 
as constant as possible. That is, an adequate diuresis of at least 
2 cc. per minute should be insured by having the subject drink 
400 cc. or more water each hour before and during the test periods. 
The patient should be kept quiet in bed and preferably should be 
in the fasting condition. 

Concentrating Foioer of Tubules. Dilution concentration tests 
were carried out in 5 subjects (Table 3). Even with normally 
functioning kidneys the results may be modified by such factors 
as the position and activity of the individual, the degree of hydra- 
tion or dehydration and the elimination of fluid by other channels. 
It is probable that one or more of these factors was responsible for 
• the lack of urine dilution below a specific gravity of 1.007 in Sub- 
ject 15, and for the failure of 3 of the 5 subjects (Nos. 10, 17 and 
18) to excrete all or nearly all of the 1500 cc.' of water ingested 
within 4 hours. For clinical purposes, howe^’er, the value of this 
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test consists not so much in the total urinary output or the hourly 
variation in it as it does in the range of specific gravity through 
which the urine varies and particularly in the maximum specific 
gravity to which the individual can concentrate urine. It is this 
that shows the capacity of the tubules to reabsorb water. Prac- 
tically all normal individuals can concentrate urine to a specific 
gravity of 1.025 or more. 


Table's. — The Effect of Feeding Creatinin and Urea on the Urea Clearance 

OF Normal Individuals. 


Subject. 

10 


12 


19 


11 


IS 


S 


9 


1-1 


Urea clearance. 


Nothing 

Creatinin 

Urea 

Urine, 

fed. . 

fed 3 gm- 

fed 30 gm. 

cc. 

cc. per min. 

cc. per min. 

cc. per min. 

per min. 

76 

... 


5.3 

SO 



4.9 


64 


1.3 


SI 


3.5 



SO 

3.0 



77 

5.7 

. 102 



3.8 

100 



12.5 


109 


7.3 


97 

, . . 

0.0 



92 

2.3 



S9 

3.5 

. 110 



7.7 

7:1 



2.3 


9.3 


5.4 


77 


2.5 



123 

11.0 



83 

0.8 

. 93 



12.1 

7.6 



7.5 


98 


4.7 


100 


3.8 

70 



1.0 

09 



S.3 



05 

5.0 



00 

12.3 



57 

12.3 


OS 


2.2 


54 


S.3 



30 

1.0 



3S 

0.9 


48 


7.5 


00 


11.0 



02 

9.0 



02 

13.0 


SO 


7.1 


92 


9.2 



ill 

10.9 



83 

12.0 



S5 

11.2 


03 


5.7 


5S 


5.7 



.67 

4.4 



52 

9.5 



48 

8. 8 
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Tablk H . — The Results of Dilution-Concentkation Tests in 5 Normal Indi- 
viduals, Showing Variation in Urine Output, Specific Gravity, 
Concentration Index and Glomerular Filtrate. 


Sub- 

ject. 

! I 

, 4-hour 
Age. j output, 

' cc. 

1 

i 

Day 

output, 

cc. 


Total 

output, 

cc. 

Specific 

gravity. 

Concentration 

index. 

Filtrate. 

Low- 

est. 

High- 

est. 

Low- 

est. 

High- 

est. 

Low- 

est, 

cc. 

Higli- 

cat, 

cc. 

10 

1 

29 I GS5 

925 

410 

1325 

1.001 

1.030 

10 

226 

26 

97 

15 

33 1 10.30 

1580 

220 

1800 

1.007 

1.030 

16 

243 

74 

180 

16 

25 1 1225 

1390 

285 

1675 

1.001 

1 . 033 

8 

270 

54 

102 

17 


1190 

340 

1530 

1.001 

1.031 

10 

160 

65 

120 

IS 

28 965 

1 

1220 

380 

1600 

1.002 

1.026 

11 

137 

54 

89 



Chart I. — The relationship of the variation in urine specific gravity and creatinin 
concentration in normal indhdduals. 


Daily Variation in Glomerular Filtrate. In conjunction with the 
dilution-concentration test, the glomerular filtration during each of 
the collection periods was calculated to ascertain what changes 
took place when urine was passed which varied from extreme dilu- 
tion to marked concentration. No creatinin was fed. Only 1 blood 
creatinin determination was made in each subjcet. There is evi- 
dence that the percentage variation of the plasma creatinin in the 
same individual at different times is slight.^- The relationship of 
the creatinin concentration in the urine to its specific gravity is 
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depicted in Chart I i;\-hich shows that tliese two factors hear practi- 
cally a linear relationship to each other. That is, under normal 
circumstances tlie specific gra\-ity of the urine varies in direct pro- 
portion to tlie amount of creatinin present. 

Tlie low values obtained for the glomerular filtrate, we believe, 
are due largely to the experimental error in determinin': plasma 
creatinin at normal levels. Xot only is it impossible to determine 
with accuracy the normal amount of plasma creatinin, but it is 
quite likely that tlie results obtaiueil Aaeld values in excess of the 
true amount.®-*^’-!® There is also some evidence that the glomerular 
filtrate tends to be somewhat higher when the subject is in the prone 
than in tlie upright position.^* 



Cu.vKT II. — The diiireal v-arintion of Rlomorular filtr.ite and of the conreiur.'tien 
index duriasr a dilur!on-«>neentxntion test in Subject IS. 


Chart II and Table 3 show tlie relative amstancy of the glomeru- 
lar filtrate when compared xdth the change in concentration ami 
amount' of urine whicli was nofetl by Fremont-Smith*" and others. 
In other wonls. the variation in the amount of water e.\cret«l and 
in the concentration of urine is controlletl laraely by the c.vtent of 
the reabsorption of water in the tnbnlcs. . . , , - i 

Clirk-^l •Ippkcmio’i of Ixcna! Functipn Tcsf-s. No single technicai 
nracedure is adequate to test tlioraughly the function of the .kidney. 
Assuming the correctness of the filtration-rciibsonnion tliory oi 
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renal activity, it is possible to gain information concerning the 
following processes : 

1. Permeability of glomeruli. 

2. Glomerular filtration. 

3. Tubular reabsorption of fluid. 

4. Return of solids through the tubules into the plasma. 

5. The “vital” reabsorption of threshold substances. 

Except under unusual circumstances there is little value in testing 

the fourth and fifth processes in cases of inflammatory or vascular 
nephritis because rarely are they markedly abnormal. However, 
each of the first three kidney proeesses should be examined. 

Information is gained regarding the permeability of the glomeruli 
by examination of the urine for albumin, red corpuseles and casts. 

The urea or creatinin clearance tests are indices of glomerular 
filtration. Either test can be employed clinically. It should be 
appreciated that the reliability of the final results in these pro- 
cedures is as much dependent on the accuracy in the collection of 
all the urine passed over an accurately timed period as on the 
laboratory .analysis. 

The tubular reabsorptive power is shown by concentration tests 
of which that of Volhard is a representative example. 

Determination of phenolsulphonphthalein exeretion is unquestion- 
ably valuable to show gross renal change. Examination of the blood 
for the abnormal retention of nitrogenous and other elements is of 
value only in the advanced stages of renal disease. 

These laboratory procedures are of value only in supplementing 
clinical observation. They supply worthwhile information only 
when conducted with care under controlled conditions, and the 
results obtained require careful interpretation. Moreover, the tests 
must be repeated frequently if Imowledge is to be attained regarding 
the progression of the disease process. 

Summary and Conclusions. 1. On 12 normal subjects urea and 
creatinin clearance tests were performed and on 5 subjects dilution 
concentration tests were carried out. These studies were made to 
show the normal variations of each test and the effect of changes in 
one test on the others, and to correlate the results with the physio- 
logic functions of the kidney which they measure. 

2. The creatinin clearance test probably gives a close estimate of 
the absolute degree of glomerular filtration and the urea clearance 
provides a relative index of this function. Clinically, either test 
may be used. 

3. The ability of the renal tubules to reabsorb fluid is best meas- 
ured by a concentration test. 

4. To attain as adequate an estimate as is possible by laboratory 
methods regarding the state of renal function, the tests mentioned 
together with an ordinary e.xainination of the urine will suffice. 
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5. At best tbe information gained from these procedures merely 
supplements that obtained by the actual clinical observation of the 
patient. 
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The present study concerns the degree of renal function in 12 
patients ivho liad undergone unilateral nephrectomy, in 9 of whom 
the remaining kidney was presumably normal. Such a study, it 
was hoped, might give information as to (1) the depee of impairment 
of renal function occasioned by removal of one kidnej', and (2) the 
e.\tent of reduction in functioning kidney tissue tvliich must occur 
before such a reduction could be detected by laboratory tests. 


Material Studied.— Nine of the 12 patients, 5 men and 4 ivomen, coin- 
ulained of no sjTuptoras and showed no abnonnalities of the cardiowiscular 
renal systems. Thev were from 16 to 50 years of apre. None showed albu- 
minuna or abnormality of the urinarj- s^iment. Tlie operative remoya of 
the kidnevs was because of pyonephrosis, livdronephrosis calcu us tumor 
nr trauma Three of the cases were studied untbin 2 weeks of tlie time o 
nLrarim and TJin 4 to 5 months later. In 1 of tl.ese paticn s the kidney 
Slmost completely destroyed by bydronejihrosis; but in the other 2, 1 
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of whom had a tumor and the second a congenital anomaly, the renal tissue, 
although somewhat reduced in amount, was apparently normal in quality 
and possessed functioning abilit 3 L Tlie remaining 5 cases had had nephrec- 
tomies performed from 18 months to 6 years previous to the observations. 

Of the 3 who suffered from complications 2 had pjmnephrosis involving 
the remaining kidnejq and the third had hjqjertension. _ 

The technique of the renal function procedures carried out is described 
in the preceding paperd The urea and creatinin clearance values were 
determined simultaneousljL A modification of Volhard’s dilution-concen- 
tration test was emplo 3 '’ed, and the excretion of phenolsulphonphthalein 
130 minutes after its intramuscular injection was estimated. 

Results. The cases have been divided into 5 groups. The di^d- 
sion between the 3 groups of longstanding cases without complica- 
tions is dependent on very slight differences in the results of one or 
more of the functional tests, but has been made because it facilitates 
analysis in regard to the physiologic and compensator}’- changes. 

Group 1. Becent Cases. Tests were performed on Cases 1 and 
2 within 2 weeks of operation (Tables 1 and 2). Gross and micro- 
scopic examination of the removed kidnej’^s indicated that the renal 
tissue, although somewhat reduced in extent, possessed functioning 
ability. In both patients the glomerular filtrates determined by the 
creatinin method were at the lower limit of normal and the urea 
clearances were reduced to a parallel extent. In these subjects the 
maximum concentrating power of the kidneys was possibly slightly 
diminished. The total fluid excretion Avas normal and the phenol- 
sulphonphthalein excretion was excellent. In both patients the 
examinations were repeated 4 to 5 months after the operation. The 
results obtained were almost identical to those obtained shortly 
after operation. 

Group 2. Cases With Norvial Kidney Fruiction. In 2 cases 
(3 and 4) the functional tests were normal (Tables 1 and 2). In 
Case 3 the kidney was removed 20 months'^ previousl}^ The second 
patient was studied 2 weeks and again 4 months postoperative!}'-, 
but since the removed kidney 3vas almost entirely destroyed by 
hydronephrosis, it is reasonable to assume that he had had but one 
functioning kidney for some time. For this reason it is doubtful 
how much, if any, of the improvement which is evident from the 
tests should be ascribed to compensatory hypertrophy of the intact 
kidney following operation. 

Group 3. Cases With Questionable Diminution of Concentrating 
Abihty. All tests on Cases 5, 6 and 7 were normal except that the 
patients were unable to concentrate their urine above a specific 
gravity of 1.020, 1.022 and 1.024 respectively (Tables 1 and 2). 

Group 4. Cases W^ith Disturbed Filtration. Two cases (8 and 9) 
had glomerular filtrates, as calculated by the creatmin cleai’ance test, 
below the lower limit of normal, 100 cc. per minute (Tables 1 and 2). 
In these subjects, however, the urea clearance values and the con- 
centrating power of the kidneys were normal. 
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Table 1.— The Urea and Creatinin Clearances, the Blood Urea Nitrogen 
AND THE PhENOLSULPHONPHTHALBIN ExCHETION IN 12 PATIENT'S WITH 

One Kidney. 




ti 

tt 

u 

Cl 


1 

1 c 
) b 

j Urea. 

s 

V 

1 tX) 


1 



■ng 
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i 
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■ 

a 
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Age. 
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pressure, n 
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tomy. 
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cT c 

C .'5 
S g C 

j f3 
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C L. 
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1 

16 

118/80 
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70 
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72 
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72 
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70 
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44 

59 
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75 

56 

75 
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113 


2 

24 
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Tumor 1 

G5 

56 
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75 

56 1 

1 
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86 
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70 

50 

56 

67 

75 

'6 
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3 
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3 
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f 46 

1 95 

62 

127 

is 

103 

163 

4 

IS 

120/80 

2 weeks i 

iHydroncphrosis 

50 

92 

71 

102 

95 

's 

ISO 

o 

1 




4 months 



66 

89 








65 

95 

127 

10 

157 

o 

S 

42 


IS months 

Trauma 

50 
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• Urea clearance expressed in terras of "standard" clearance of Van Slyke. All others are "maiiraum." 


Table 2. — The Results of the Dilution-Concentration Test in the P.vtients 
WITH One Kidney, Showing the Urine Excretion and the Variation in 
Specific Gravity, Concentration Index and Glomerul-xr Filtrate. 
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4-hour 
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1 

j ! 

Day 
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» 

Total 
output, 
j cc. 
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Group 5. Cases With Camylications. The 3 patients (Cases 10, 
11 and 12) suffering from complications had had nephrectomies 
performed previously for pyonephrosis. In 2 of the cases the symp- 
toms and large amounts of pus and albumin in the urine gave evi- 
dence that the infection had involved the remaining kidney. In 
these cases the pathologic process had involved the remaining kidney 
to an extent sufficient to result in a marked interference with renal 
function as indicated by the laboratory procedures. 

The third patient (Case 12), a man, aged 44 years, on whom a 
nephrectonay had been performed 9 years previously, had had a 
Imown hypertension for 8 years, with gradually increasing cardiac 
symptoms. All functional tests of his Iddneys gave low results. 
His urine contained much albumin. 



Chart I. — The diurnal variation in glomerular filtrate during a dilution-concentra- 
tion test in 9 individuals with one kidney. 


Daily V ariation m the Filtrate. In 9 of the cases the glomerular 
filtrate was determined throughout a 24-hour period in conjunction 
with the dilution-concentration tests (Chart I). No creatinin was 
fed during these examinations. The level of the filtrate determined 
in this way tended to be lower than that obtained by creatinin 
clearance tests when the same patients were fed creatinin. The 
probable cause for this finding, observed also in normal persons, 
has been discussed previously.’ The glomerular filtrate remained 
relatively constant compared to the degree of concentration of the 
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various urine "specimens. Thus in persons witli one kidney, as in 
normal subjects, the diurnal variation in the amount and concen- 
tration of the urine excreted is chiefly accomplished by greater or 
lesser reabsorption in the tubules, and the total amount of glomerular 
filtrate is altered but little. 

Discussion, Experimental work on rats and rabbits with one 
kidney removed shows that compensatory changes may take place 
in the remaining kidney.-'^'^-® These changes often consist of an early 
opening up of a greater proportion than usual of the glomeruli. 
Later the renal tissue may increase, owing chiefly to an enlargement 
of the glomeruli and tubules. A^Tiether or not new glomeruli are 
formed is disputed. 

Hinman- has reviewed this subject exliaustively with particular 
regard to the renal hypertrophy and hyperplasia which may take 
place in one kidney following damage to the other. Addis, Myers 
and Oliver® found that in the rabbit the urea clearance values were 
onlj'’ about 66 per cent of normal 3 to 4 months after nephrectomy, 
which corresponded closely to the relative weight of the hypertro- 
phied remaining kidney. In dogs, following nephrectomy, there is 
an immediate depression of function, but the urea excretion is normal 
in about 11 days.^ Foster" studied 9 patients within 3 weeks after 
nephrectomy and found the phenolsulphonphthalein excretion nor- 
mal and the kidney’s concentrating ability little if any impaired. 
In these patients the Addis urea test showed I'alues ranging from 
19 to 36, whereas 50.4 is the theoretical normal. Seven of the 9 
patients were suffering from renal tuberculosis. 

Our results show that following unilateral nephrectomy there 
may or may not be detectable impairment of renal function. 

Immediately following the removal of the kidney the renal reserve 
in the remaining one is brought into play. In our Cases 1 and 2 it 
is probable that the increase in function was accomplished partly by 
greater filtration through the individual glomeruli. Since the tubu- 
lar reabsorption of fluid was diminished, as indicated bj'^ the con- 
centration tests, and since there was no evidence of damage to the 
tubular cells which could explain this decreased rcabsorption, it is 
probable that it was due to an increased vohnne of filtrate flowing 
down each tubule. . 

The examinations in Cases 1 and 2 carried out 4 to 5 months 
jjostoperatively showed no change in function, suggesting that in 
tlicse particular cases there was little or no actual structural liypcr- 
trophy of renal tissue within this period of time. However, subse- 
quent to unilateral kidney removal certain compensatory changes 
< may conceivably take place. Groups 2, 3 and 4 illustrate these 

changes. , 

1 There may be functional or structural compensatory clianges 
in both glomeruli and tubules producing a normal renal function. 
Cases 3 and 4 may be of this tMic. 
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2. There may be compensatory changes in the glomeruli, but 
the tubular compensation is relatively less. Consequently, the 
total glomerular filtrate is normal in amount but the reabsorbing 
ability of the tubules is inadequate to provide maximal eoncentration 
(Cases 5, 6 and 7). 

3. The glomeruli may not undergo compensatory changes and 
the glomerular filtrate may remain diminished below normal. Under 
these conditions the tubules ean reabsorb water to a high degree 
and, moreover, they are apparently able to readjust themselves 
qualitatively so that less urea than normal diffuses back through 
their Avails into the blood. Therefore, although the values found 
for the creatinin clearance (i. e., filtrate) are somcAA'hat low, the urea 
clearance values are normal. Cases 8 and 9 belong in this group. 

This study also furnishes some information as to the sensitivity 
of the functional tests emplo3'’ed. In Cases 1 and 2 approximately 
30 per cent of the total amount of functioning kidnej^ tissue had been 
recently remoA’ed at operation. Both the creatinin and urea clear- 
ance tests shoAved a reduction of this order of magnitude from the 
aA'-erage noi*mal. It Avould seem not improbable, therefore, that the 
creatinin clearance test actually giA’-es an absolute and the urea 
clearance a relative index of glomerular filtration. The values 
obtained by the urea clearance procedure, hoAvever, may be influ- 
enced by changes, compensatory or otherAvise, Avhich may occur in 
the tubules. This, hoAvever, does not impair the clinical value of 
the test. 

The concentration test does not measure the total amount of 
functioning tubular tissue, but rather the conditions under Avhich 
the individual tubules operate. That is, on the one hand, if the 
quantity or velocity of fluid passing doAvn a normal tubule is 
increased, it Avill be unable to concentrate to the usual degree; on 
the other hand, if the actual tubular structure is altered by disease, 
an indmdual tubule may prove incapable of concentrating a normal 
or even diminished amount of glomerular filtrate. Therefore, an 
accurate evaluation of the nature of any disturbance in tubular 
function detected by a concentration test, can be properly attained 
only by correlation Avith an estimate of the amount of glomerular 
filtration. 

This study indicates that the renal function of persons Avith one 
kidney is completely adequate for their daily needs. The only 
hazard to such indiAuduals is in the dcA'^elopment of complicating 
disease in the remaining kidney. 

Summary and Conclusions. 1. The renal function of 12 patients 
Avho had undergone vmilateral nephrectomy was studied by urea 
and creatinin clearance, concentration and phenolsulphonphthalein 
tests. Nine of the patients Avere quite healthy, 2 had pyonephrosis 
of the remaining kidney and 1 had hypertension. 

2. The 2 cases AA'hich Avere studied immediately after operation 
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showed diminished values for the clearance and concentration tests. 
The tests on 7 other uncomplicated cases were normal in 2, and 
one or more of the tests were slightly abnormal in 5. The 3 patients 
with complications had marked impairment of renal function. 

3. In the absence of complications, the renal function of persons 
vdth one kidney is not only adequate, but possesses a reserve 
capacity as well. 

4. The observations confirm the value of urea and creatinin 
clearance tests in detecting early and quantitative reductions in 
glomerular function and of the concentration test as a measure of 
tubular reabsorptive power. 
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NOTES ON THE NATURE OF THE SPLENIC CHARACTERS IN 
B ANTI’S SPLENOHEPATIC ANEMIA AND A METHOD 
FOR SCORING THEM. 

By Herbert Fox, M.D., 

DIUECTOn OF WILMAM PBPPEH DABOR.ATORV OP CUNICAD MEDICINE; PROFESSOR OF 
COMPARATIVE PATHOLOOl’, UNIVERSITY OP PENNSYLVANIA MEDICAL SCHOOL, 
PHILADELPHIA, PA. 

(From the William Pepper Laboratorj’ of Clinical Medicine.) 


The following notes will attempt to assist in the verbal delinea- 
tion of the spleen in the conditions known as Banti’s disease and 
splenic anemia. The work is a part of the studies attempting to 
give score values to the diseases of this organ, these notes being 
particularly devoted to the study of a special group. 

The evaluation of changes in the spleen, a sort of scoring system, 
grew from a request by a surgeon to give figures comparable to 
those in the method used in the tabulation of tumors, while the 
part concerning the splenic anemias grew from a remark by an 
internist that the pathologist could not help 'in a clinical diagnosis 
by examination of an excised spleen. Attempts at scoring have met 
with the difficnlty that was foreseen, that of giving a nuinermal 
value to a qualhative change. The difficulty of distinguishing 
between the splenic anemias on the basis of splenic pathology is 
that there is no clear definition of the clinical terms “splenic anemia 
and “Banti’s disease.’’ 
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Studies of tbis subject fall into tbe following 'headings: (1) A 
description of tbe tissues from presumably normal and from patho- 
logic organs and tbe numerical evaluations to be put upon them; 
this is tbe basis of a scoring system. (2) Tbe identity of tbe clinico- 
pathologic states called splenic anemia and Banti’s disease. (3) 
The character of tbe spleen in tlie two. (4) The distinctions, if any. 

Technique of Scoring. The scoring of the spleens was started by pre- 
paring a chart to cover every possible alteration in the gross and microscopic 
anatomy of the organ. This has suffered many modifications and reductions, 
until finally it was decided that scoring of the gross anatomy was not at all 
profitable. Numerical evaluation has not led to a final scheme of scoring in 
figures approaching in definiteness that used for epidermoid carcinoma, which 
in itself is useful in only a broad and relative manner and by those familiar 
with it. None the less, a helpful scheme for the micro-anatomy was pro- 
duced by reducing to the minimum the characters (Table 1) that had to be 
evaluated, which were found to be 13 in all. Their nature is discussed in 
the followng paragraphs as a basis for these descriptions and enumerations. 


Table 1.— Examples of the Scobing op Spleens According to the Arbitrary 
Mathematical System and the Observations Just Made. 


* 

Theoretically normal. 

Actual reading normal 
age 19. 

Actual reading normal 
age 22. 

Reading of most com- 
plete case of proven 
Banti’s disease. 

Reading of almost typ- 
ical case of splenic 
anemia, clinically. 
Traces of case lost. 

Score of purpura hem- 
orrhagica. 

Follicles . . 

1 

2 

2 

.3 

1 

3 

3 

Germ centers 

2 

1 

1 

1 

2 

3 

Pulp . , , , 

2 ■ 

2 

2 

1 

1 

2 

Sinuses ... 

2 

2 

3 

3 

3 

3 

Sinus endothelium 

2 

2 

2 

3 

2 

2 

Bloodvessels ... . . 

2 

2 

2 

3 

2 

2 

Bloodvessel wall disease 

2 

2 

3 

3 

2 

2 

Fibrous tissue 

2 

2 

2 

3 

2 

2 

Reticulo-endothelial cells 

2 

1 

2 

3 

2 

3 

Blood 

2 

2 

2 

1 

3 

2 

Pigment . 

2 

2 

1 

3 

2 

2 

Neutrophils . 

2 

2 

2 

3 

2 

2 

Eosinophils 

2 

2 

2 

2 

1 

1 

Total 

2G 

24 

27 

30 

27 

29 


Two organs of presumably normal character were fortunately obtained, 
one from an executed man and one from an accidental death; the men 
were 22 and 19 j'ears of age, respectively. The characters were given a 
numerical normal value of 2. If they were reduced in number, smaller in 
size, they Avere estimated as 1, whereas, if they were increased, hj'per- 
trophic or hyperplastic, thej’’ were scored as 3. AlloAvance in a side chart 
was made for adventitious changes such as the appearance of myeloid cells, 
anijdoid, abscess, tumors, tubercles and infarcts. These Avere not scored 
because they AA'ould not be present in anj"- normal spleen. 

VOIi. ISO, NO. 2. AUGUST, lOS-A 9 
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Follicles._ The normal follicle is assumed to be a fairl}" solid collection 
of ljinplioid cells either as a true Malpighian body or as a periarterial 
spindle. In youth up to 10 years there maj' be a recognizable “germ center” 
in a large percentage of follicles. After j'outh the}' become progressive!}’ 
fewer and one or two per ordinary section would be Mtliin normal limi ts; 
if there were none at aU they would be registered as reduced. 

The normal /oZZjcles vary from 60 to 100 per sq. cm. of the average micro- 
scopic spet^en taken just ndthin the subcapsular area. The measurement 
of their width is so variable that it cannot be quoted even within wide 
limits. The number of the follicles in enlarged spleens is usually reduced. 
In none of the spleens of any kind in all this stud}' has there been an.v 
ei'idence of an increase in the number. The number of follicles per sq. cm. 
in cases diagnosed as Banti’s disease has ranged from 9 to 33. The gross 
bulk of these spleens has been from 2 to 21 times the bulk of normal spleens. 
The bulk of the spleen has been determined by the amount of water dis- 
placed. It_ would, therefore, appear that the reduction of follicles is not 
due to their disappearance but to their inactii'ity and their compression 
by the increased interl}’ing organic mass. Two of the spleens, coming from 
cases not diagnosed as Banti’s disease, had, respectively, 34 and 47 follicles 
per sq. cm. of a pathologic section and their organic bulk was about te-ice 
the normal bulk; the bulk of these two organs was less than that of the 
spleens from cases satisfactorily diagnosed as Banti’s disease. It would 
appear that those cases that are probably different from the acceptable 
Banti anemia may have less reduction in the number of follicles as well as 
less atrophy of the individuals. 


The small splenic lymphocyles are usually arranged in cords but this 
systematic and conventional construction is not traceable in all pathologic 
spleens. These cells must be judged by their apparent abundance or paucity 
in a given specimen by comparison with an acceptably normal one. In 
the hemorrhagic piu-puras, sometimes in the primary anenuas, and in most 
of the infectious processes, there is an abundance of splenic cells with con- 
siderable c}'toplasm and a relatively loose nucleus that are to be considered 
as .voung or su’ollen small bunphocytes. Cells corresponding to the yoiingest 
or lymphoblast type are only recognizable by special c}’tologic techniques. 
H}'perplasia of these elements is to be looked for only in leukenu'as and 
some infectious diseases. 

Simms. Under normal conditions the sinuses are usually traceable 
but are best seen in early h}'peremia, both active and passive. One must 
know in judging a given spleen if it has been incised or perfused. The sinus 
reticulum is detectable with difficulty and for its demonstration the organ 
cannot be pressed but should be fixed mth the greatest care, whereupon 
special stains b}' the silver methods will reveal the delicate filamentous 
tracery. It is practically absent in chronic splenomegaly, fibrosis be.=idc 
the sinus overshadowing it in density. Sinus endothelium^ is flat and 
obscure in the normal organs but it is prominent in all chronic conditions 
and in the majority of acute ones also. In the chronic cases it often seems 
heaped up. The cells comparable to it seem to occur in groups beside the 
sinuses and sometimes beside the trabecula’. On one occasion a perfect 
mantle of endothelium was seen around an arteriole, the arrangement sug- 
gesting that of endothelioma; this was not in a case of tumor or Gaucher s 
disease but in a liemolytic anemia. In the early cases of the Banti type 
there is a moderate prominence of these cells but in the late cases they are 
not conspicuous. . , 

Bloodvessels and iheir walls in the normal spleen are not particuiari} 
nrominent but show considerable variation in different parts of flie .same 
oraan Tliev should only be readily discernible near trabecuke and in 
follicles The walls of vessels are, after adolc.'cenee, frcquentl.v aimoniwi, 
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about one-fifth of the yessels in the two' supposedlj'^ normal spleens studied 
showed hyalin change of the media, occasional swelling of the endothelium 
and unusually Avide adventitia. 

Fibrous tissue in the normal spleen is best understood by the use of a stain 
like phosphotungstic acid-hematoxylin, the special ones like silver impreg- 
nation giving too great a contrast and prominence to the supporting frame- 
work. By a good stain it is evident that the fibers are coarser and more 
numerous than has been usually described. There are two places in which 
the normal supporting tissue is best examined — around the follicles and 
just outside the sinuses. 

The lower degrees of fibrous tissue increase are difficult to decide upon; 
more advanced grades are relatively easy. Apparent or relative decrease 
in fibrous tissue is perceptible in the acute “splenic tumors” such as occur 
in septicemia and typhoid and in the chronic swellings of the purpuric and 
hemolytic types. It is in both instances almost certainly relative, there 
being no reason to assume that true destructibn occurs. 

Reiiculo-endothelial cells are usually plainly visible in the two forms that 
may be recognized for the spleen — the large mononuclear lying in a lacuna 
of the pulp and the medium sized mononuclear lying between the sinuses 
and lymphoid groups. Their increase is perceptible, and largely confined to 
the medium sized mononuclears, there being increase of giant mononu- 
clears only in the lipoidic spleens. A decrease in the mononuclears is prob- 
ably relative and onlj'' to be expected when their place is taken by blood, 
fibrous tissue and lymphocytes. Sometimes these cells are distinctly 
phagocytic, but in the absence of marked pigmentation, phagocytosis is 
not a prominent feature of splenic pathology; the malarial and hemolytic 
anemias are exceptions. 

The presence of blood within vessels and sinuses and diffusely vdthin the 
splenic tissue is readily perceived, but its amount depends upon the method 
of the removal of the spleen and its treatment afterward. In the more 
acute cases of the hepatosplenic anemias the blood is found uncoagulated 
and agglutinated; in some of the later cases both of these features may be 
found. 

Pigment under normal conditions is sparse in the spleen and yet, in the 
two probably normal spleens studied, several small groups were found lying 
free and one large group was found in a giant mononuclear. 

Neutrophils scattered singly thi'oughout the tissue are much more common 
than is generally supposed; this is also true of the eosinophils. Under 
conditions of acute infection, hemolytic anemias, Hodgkin’s disease, 
tuberculosis and the like, both of these t^Ties may be found increased. 
In 18 cases of the Banti type that we have examined especially for this 
cell, they have exceeded normal 4 times. Eosinophils are, however, defi- 
nitely less readily found than are the neutrophils, but occasionally they may 
be quite prominent. The}’’ seem to be more common in the younger cases 
than in the older ones of chronic splenomegal}’^, and are ver}’ conspicuous 
on account of their redness. 

Splenic anemia may be defined, according to the writings of 
Osier (1902), Stengel (1904) and Rolleston (1914), as a chronic 
anemia with splenomegaly (which is often the first change), of 
unknown cause, with a blood picture with a low color index, a reduc- 
tion of red cells possibly hemolytic in origin, leukopenia or normal 
white count, moderate reduction of thrombocj'tes, no Ijnnph gland 
enlargement, liability to gastro-intcstinal hemorrhages and with an 
illness naively stated by Rolleston as “prolonged with a tendency to 
spontaneous cure and with splenectomy curative, if successful.” 
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Banti’s disease is like this, but passes into a stage in which cirrliosis 
of the liver^ is the prominent pathologic feature and which is com- 
bined with jaundice, ascites, further anemia and fatal end. Accord- 
ing to Rolleston, Banti’s. disease occurs more in females and below 
full middle age; he suggests that the reverse is true in splenic anemia. 

Briefly then, the distinction from a clinical standpoint is that in 
splenic anemia there is no hepatic disease, whereas when cirrhosis 
and ascites appear it should be called Banti’s disease. MacCartj' 
in his analysis states, 'Tor practical purposes the two diseases are 
usually considered as one.” 

It might be profitable to devote a few lines to indicate how these 
words came into use and make mention of a recent discussion on the 
subject. Stengel credits the origin of the term splenic anemia to 
W. Griesinger in the middle of the 19th century, but adds that Banti 
emphasized the term in 1884. Banti himself states that Gretzel 
(a pupil of Griesinger) in 1866 first made use of the name. 

The Italian author described a disease of three stages, insidious 
and of long duration, many years indeed, consisting of anemia and 
enlarged spleen, a quiescent period of variable length and a terminal 
stage of hepatic cirrhosis and ascites. He recognized the similarity 
of this disease and splenic anemia but insisted that they were 
diflterent because of the duration, course and hepatic change. 
Senator, 1901, noted tliat to the sj'mptom comple.v described by 
Banti, gastro-intestinal hemorrhages and local escape of blood might 
be added. He tliought that hepatic cirrhosis need not cause tl)e 
ascites which could be due to A'enous obstruction by tlie large spleen. 

Disease of the walls of the splenic artery and vein have been 
mentioned several times in the literature and thought to be the 
cause of the splenohepatic disease. Certain other diseases, such as 
Gaucher’s disease and tuberculosis of the spleen, were formerly 
confused with the conditions under discussion. 

Rolleston, commenting on these diseases, makes the point tliat 
the stages need not be so protracted as Banti would have it and 
may indeed so run together that no sharp limits can be detected. 
He states that there are certainly cases corresponding to the descrip- 
tion of Banti but that they appear to be more in the ward than on 
the autopsy table. 

At the meeting of the Association of American Physicians, iNlay, 
1932, a discussion took place under the stimulation of a report by 
Howard and hlills, whose work credited the existence of a ciinico- 
pathologic state that corresponds to Banti’s disease, yet over half 
of their cases failed to show hepatic changes. Dr. Howard thinks 
that only a limited number of cases should rightly be called Banti’s 
disease, but that such undoubtedly exist. 

Possibly some of the following considerations will help to decide 
whether these two terms arc justifiable. The condition lias not 
much improved since the very pertinent words of Stengel, 1901, 
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when he states : “It would be hopeless in the present state of knowl- 
edge to attempt a classification of all of the cases that have been 
reported. On the other hand, it is very evident tbat there are very 
difl’erent sorts of cases that have more or less superficial resemblance, 
and I cannot share the view that all are probably instances of one 
disease in different stages.” 

Judging from 13 fresh spleens that have been examined grossly 
and in which clinical diagnoses were aceeptable, the features were 
so nearly constant without regard to diagnosis that they may be 
described together, ^^diether or not there are several diseases 
represented, the gross appearance of the organ does not help to 
solve the matter. To these have been added the records of 10 other 
cases and all 23 have been studied microscopically. 

The Spleen. It weighs from 600 to 1600 gm. The general shape 
is preserved, the notch being usually perceptible. The general 
splenic outline falls within normal variations; the capsule is slightly 
thickened, smooth, regular, translucent. There may be patches 
of local chronic perisplenitis, which are best ascribed to reaction 
to local trauma or to inflammation in the vicinity; there is no reason 
to believe that perisplenitis would arise from endosplenitis. The 
cross section is usually dark brown, firm, rather homogeneous in 
appearance with a perceptible increase in delicate red-gray strands 
that correspond to a multiplicity of fine trabeculae. Faint red-gray 
dots ma}" suggest the Malpighian bodies but a prominence of such 
markings has not been recorded. 

It has been one of the outstanding pathologic and etiologic 
features of the pathologic anatomy of the spleen and liver in these 
conditions to emphasize the existence or possibility of sclerosis of 
the splenic vein and of the gastro-splenic artery. In 1 case, of the 
series here discussed, there were found endophlebitis and obliterative 
endarteritis between the liver and spleen, and in 1 case a sclerosing 
and calcifying phlebitis. The condition of the splenic vein should 
be noted with greater exactness by both surgeons and pathologists. 

The microanatoviy of the spleen in the cases of the present study 
is now taken up in order of the features that we have found impor- 
tant. 

The capsule is slightly thickened, and beneath it there is no loose 
space that could pass for a marginal sinus, the pulp tissue growing 
up directly to the fibrous coat. 

The follicles are diminished in number and size. The “germ 
centers” are for the most part somewhat below normal limits of 
size and number, although there are many instances in which they 
may be plainly seen. Where they are seen there is a hyalin change 
in the interstitial fibers, or the entire central zone of the follicle 
may be a hyalin mass with a cell or two and usually without recog- 
nizable bloodvessels. This hyalin mass may at times contain many 
silver-staining fibrils. 
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It has already been emphasized that the number and size of the 
follicles should be estimated in terms of the size of the whole spleen. 
This relative value assists very materially in estimating their 
increase or decrease— an item again mentioned in discussing tv'o 
spleens that vary in microscopy from the Banti picture. 

The pulp is usually poor in small Ijnnphocytes and, with rare 
exceptions, never contains what would be called an excess thereof. 

The sinuses are for the most part dilated. The sinus endothelium 
is usually inconspicuous. It may seem atrophic and there is rarely, 
if ever, a desquamation of endotheliocytes. Care must be taken in 
interpreting this, because in many studies spleens are perfused 
while many others are opened and allowed to drain and collapse. 
'\^^len the organ is removed by operation the hemostats or clamps 
should be allowed to remain on the vessels of the stalk until the 
pathologist has opportimity to perfuse the spleen or cut it imme- 
diately before it is put into fixative. About one-third of our speci- 
mens were perfused. The irregularity of the chance to carrj'^ out 
this technique has made it almost an impossibility to compare organs 
removed during early stages verstis those from cases of longer 
duration. 

The bloodvessels are within normal limits of number. The arte- 
rioles of follicular centers, of the edge of trabeculaj and the occa- 
sional one in the pulp, show slightlj’’ more disease in the wall than 
they would in a presumably normal spleen of comparable age; this 
is true irrespective of the duration of the disease. 

The veins of trabeculae are usually distended. There is often a 
hydropic change in the media and on two occasions there were 
early calcium deposits. Marked pathologic change in these veins is, 
however, not an outstanding feature. 

Fibrous tissue is everyvdiere increased. In the cases in which 
the spleen has been removed less than 1 year from the inception 
of s.\nnptoms, the fibrous tissue increase is almost as easily recog- 
nized as in cases existing much longer than this. Occasionally a 
deeply stained band, shown by Van Gieson or silver methods, may 
completely surround a follicle. The perivascular fibers arc promi- 
nent. The trabeculae seem to sjircad out as numerous delicate, yet 
intricately wound and mixed silver-staining fibers; some of the 
strands running through the pulp m.ay be massed and hyalin. 

RcticuloHUidothclial cells appear to take the usual two forms. 
The large single mononuclear giant cell is not increased; tlic moder- 
ate sized mononuclear, resembling an endotheliocyte, is definitely 
increased. The endothelioc\’te is plainest in spleens that have 
been removed about 1 year after inception. They lie along the 
sinuses, sometimes in veins and occasionally in a row along the 
connective tissue strands. It docs not seem possible that their 
number contributes very greatly to the increased size of the organ. 

The amount of blood in the organ, as judged by the microscoj)ic 
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appearance, is quite variable. It gives a slightly lower score value 
in spleens removed within 3 full years since the first symptom, and 
more in organs removed in later years. This observation is not in 
accord with those on specimens studied by the writer some years 
ago, coming from supposed Banti’s disease of less than a year’s dura- 
tion, that were found to. contain much more blood, while another 
case of long standing was quite poor in free blood. Aschoff and 
McCallum think that the earlier stage is accompanied by excessive 
bloodiness. However, not all cases progress at the same rate, and 
not all spleens have been handled for examination in the same 
manner. 

Pigment is slightly increased and varies directly with the amount 
of blood perceptible in the sections. 

Neutrophils, eosinophils and plasma cells appear to be of no 
significance. Other recognizable marrow elements are not recorded. 

There are 2 cases in the 23 specimens in which the follicles stand 
out as different from the others and in several ways there are slight 
variations from the picture just given. These 2 cases deserve a 
little attention. 

The follicles in these cases were all larger than the average of the 
2 presumably normal organs and of 34 routine spleens from autopsy 
material. In these 2 the “germ centers” were apparently more 
prominent. In both cases the bloodvessels were more numerous. 
The reticulo-endothelial cells were less conspicuous, the blood within 
normal limits, the pigment perhaps slightly increased. These 
cases, respectively 4 and 22 years old, both had their spleens removed 
after at least 1 year of illness (one 5, the other unknown) . The dis- 
tinction of these two spleens from the others is more readily apparent 
to the eye than from the written description. They have been 
diagnosed as splenic anemia, an apparently justifiable distinction 
in at least one of them, since there was neither jaundice nor ascites, 
and 3 years have passed after splenectomy without the appearance 
of ascites. 

The liver in the 23 cases has been changed clinically in 10 of 16 
instances where it is mentioned, and actually changed, as seen at 
operation or autopsy, in 7 out of 14 in which it is mentioned. Jaun- 
dice was present in 3 out of 14 cases, of which the history records 
dependable observations. Ascites was present in 6 out of 20 cases 
and corresponded with definitely known .change of the liver 4 
times out of the 6. Of the 23 cases, 6 died following splenectomy, 
8 are reported living 3 to 8 years and all are invalided. Six of these 
8 are recorded as having had postoperation hemorrhages. 

Discussion. A distinction of the types of spleens and a clear 
separation of all these cases into splenic anemia on one hand and 
Banti’s disease on the other seems at present very difficult. The 
clinical evidence at hand supports strongly the thought that there 
is a probability of liver damage in most cases of chronic spleno- 



250 


fox; b^vxti’s splenohepatic axemia 


luegaly. Only 2 of 14 traceable cases seem to have passed 2 years 
without clinical or definite pathologic information that the liver 
was involved. The evidence would support the idea that there is a 
condition of Banti’s disease, the early stages of which are spleno- 
megaly with anemia. The late stages are chiefly hepatic with 
jaundice and ascites. The name Banti’s splenohepatic anemia is 
suggested. Those that do not fall into this group, ably covered by 
Stengel,^ remain yet to be classified and the term splenic anemia 
would better be restricted to description and discussion. 

The spleen of Banti’s splenohepatic anemia can be described as 
an enlarged organ, without characteristic' capsular change, with 
reduction in the size and relative number of follicles, fibrosis of 
follicular centers, of pulp and of trabecular lines, a prominence 
of mononuclears, a relative atrophy of the pulp, and a variation of 
blood and pigment depending upon the duration of the enlargement. 
It is distinct from the enlargement due to primary hepatic cirrhosis 
which has marked congestion, pigmentation, prominence of Ijnn- 
phoid structures and limited fibrosis. It is distinct from the hemor- 
rhagic purpuras and anemias which have much blood and pigment, 
a prominence of endothelial cells and phagoc}i;es, and a relative 
jjaucity of silver-staining fibers. It is distinct from malarial spleens 
because the latter show pigmentation, a fine fibrosis, diffuse Ijun- 
phoid hj'perplasia with much phagocj'tosis. It differs from the sj^jhil- 
itic and tuberculous spleens by the absence of distinct inflammatory 
foci. With these one finds a combination of marked sinus catarrh, 
plasma cells and eosinophils; masses of endotheliocytes may be 
present in these spleens. It is separated from Hodgkin’s disease 
of tile acute t3'pe by the presence in the latter of large zones of cudo- 
thelioc.vtes, giant cells, eosinophils and poljnnorphoniiclears, and 
from the chronic t^qie with less ease because of the irregular fibrosis 
of this form. 

It would seem from this survey that a strict scoring of the splciue 
characters will not lead to a numerical value that can be definitel.v 
identified with these specific clinical or pathologic entities. By 
familiaritv with this method, or one like it, it maj’’ be possible to 
obtain distinct leads as to the part of the organ that is giving the 
most definite reaction. 

The characters discovered do not permit a sharp separation of 
the spleens that come from cases called Banti's disease and tiiose 
calle(l splenic anemia. Man.v chronic splenic anemias are associated 
with hepatic disease comparable to that described b.v Banti. 4 lie 
clinical terms are not used with critical care. It cannot be stated 
that any considerable number of the cases with splenomegaly and 
anemia, in which splenectoni.v was done, ma.v not have terminated 
with he])atic disease. These studies include one complete record 
of Banti’s disease diagnosed before splenectomy, when there was 
nothing to suggest hepatic disease by observation at laparotomy, 
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tliat died from pneumonia 2 years later and showed a cirrhosis and 
ascites. 

Therefore, it seems acceptable to use the term “splenohepatic 
anemia” or “Banti’s disease” and to omit the clinical diagnosis of 
splenic anemia, employing instead “anemia with splenomegaly.” 
There may be cases in the melange of the obscure anemias that have 
simply enlargement of the spleen, anemia and gastro-intestinal con- ' 
gestion that will not go on to hepatic pathology. They are probably 
rare and further study may identify them. 

The characters of the spleen in Banti’s disease will help to make 
the clinical diagnosis and are to be summed up as diminution in the 
size and relative number of follicles per square area; an increase of 
fibrosis around follicles, along sinuses and in the neighborhood of 
trabeculie, and a prominence of many fine trabeculae; a hyalin 
accumulation in the center of follicles, a prominence but no great 
exaggeration of, large mononuclears, and a slight increase of pigment. 
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DETERMINATION OF NON-PATERNITY BY MEANS OF BLOOD 

GROUPS. 

With Special Reference to the Agglutinogens M and N 
OF Landsteiner and Levine. 

By Alex^inder S. Wiener, A.B., M.D., 

ASSOCIATE I’ATHOLOGIST IN THE DIVISION OF GENETICS AND HIOMETniCS, 
JEWISH HOSPITAL, BROOKLYN, N. Y. 

(From the Department of Pathology.) 

In our country the possible application of blood grouping in 
medicolegal cases for the determination of non-paternity has not 
reeeived the recognition that it has received in many European 
countries. So reliable is the application of blood grouping for this 
purpose, that in 1929 Schifl’^ succeeded in eolleeting 5584 cases in 
which blood groups had been so applied in Germany, Austria, 
Denmark, Sweden and Switzerland. Since 1929 this method has 
also been adopted in Russia, Norway, Japan, the Netherlands, 
Italy, and Great Britain. 
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That human bloods can be subdi\dded into definite groups, 
because of the ability of the serum of one normal individual to 
agglutinate the red blood cells of certain other human beings, was 
first recognized by Landsteiner in 1900." Landsteiner explained 
this phenomenon by postulating the existence of two isoagglutino- 
gens, A and B, in the red blood cells, and of two isoagglutinins, 
'a and 0, in the blood serum, such that a is specific for A, and 0 is 
specific for B.® In Table 1 is shoum the difference in composition 
of the 4 Landsteiner blood groups, together with the old numberings 
of ]\Ioss and Jansky, and the international nomenclature officially 
recognized by the Health Committee of the League of Nations. 
The old nomenclatures, no longer used in scientific publications, 
are only given here because they are still being used in some of 
our hospitals. The existence of two systems of numbering has 
resulted in confusion on many occasions, and has also been respon- 
sible for several transfusion accidents. Since the international 
nomenclature depends upon the agglutinogen content of the red 
blood cells, it can cause no confusion. 


T.\blb 1. — Classification and Composition of the Landsteineu Blood Guoups. 


Jansky. 

Moss 

Iiitcrniitional. 

Cells 

(ajiKlutinogcn). 

Scrum 

(asttlutinin). 

I 

IV 

O 

— 

a and jS 

II 

II 

A 

A 

/S 

III 

III 

B 

B 

a 

IV 

I 

AB 

A nnd B 

— ^ 


In 1908, Epstein and Ottenberg presented the first data on the 
heredity of blood groups."* In 1910. von Dungern and HirschfekP 
showed that the agglutinogens A and B are inherited as Mendelian 
dominants; and in 1924, Bernstein** demonstrated that the heredity 
of the agglutinogens A and B depends upon three allelomorphic 
genes. A, B and R, where A and B are dominant, and R is recessive. 
Tlierefore, the 4 blood groups may be subdiw'dcd into genotjqies 
as follows: Group O, gcnotjTie RR; Group A, genotypes AA and 
AR; Group B, genotypes BB and BR; and Group AB, genotjpe AB. 
Tlic heredity of the Landsteiner blood groujis, according to the 
Bernstein theory, is shown in Table 2. 


Tadlf. 2. — Hf.uf.dity of tub LANDSTBiNcn Blood Gnours. 



Grouiw of children 

Groups of children 

Grouju of parents. 

possible 

not possible. 

0X0 

0 

A, B, AB 

O X A 

0. A 

B, AB 

0 X B 

0, B 

A, AB 

A X A 

0. A 

B, AB 

.V X B 

0. A. B, AB 


B X B 

O.B 

A. AB 

0 X AB 

A.B 

0, AB 

.\ X AB 

A, B. AB 

O 

B X AB 

A. B. AB 

O 

AH X AB 

A. B. AB 

O 
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How the blood groups can be applied in an actual paternity case 
is illustrated in the following two hypothetical examples: A man 
charged with the paternity of a child denies ever having had inter- 
course with the plaintiff, so the blood groups of man, woman and 
child are determined. The man is found to belong to Group A, 
the woman to Group A, and the child to Group B (see mating 4 
of Table 2). Since the mother does not possess agglutinogen B, 
but the child does, this agglutinogen must have come from the 
father, who could therefore only belong to Group B or Group AB. 
The blood groups in this case, therefore, have furnished absolute 
proof of the man’s innocence. Let us suppose, on the other hand, 
that in another similar case the blood groups were as follows: 
man. Group B; woman. Group A; and child. Group AB. As may 
be seen from Table 2 (see mating 5), such a combination of groups 
is entirely possible. This, however, is no proof that the man 
charged with paternity is the true father; for in a population such 
as that present in this country, about 15 per cent of all individuals 
belong to Group B. The man in question is no more proved to be 
the father than is any other man belonging to the same group. 
Blood groups, therefore, are of no value as an aid to proving pater- 
nity; they can only be used to prove non-paternity. 

In not every case where a man is unjustly accused of paternity 
is it possible to exclude him as a father of the child. Thus, if the 
putative father and the true father both belong to the same group, 
no exclusion will be possible. It has been calculated that the 
average chances of proving non-paternity by means of the Land- 
steiner blood groups are approximately 1 in 6.'^’® 

The chances of proving non-paternity have been doubled by the 
discovery by Landsteiner and Levine of several additional agglutin- 
ogens in human red blood cells.® Two of these, termed M and N, 
respectively, were studied in great detail, and Landsteiner and 
Levine demonstrated that they are inherited as Mendelian dom- 
inants.^® According to their theory, the heredity of these agglutin- 
ogens depends upon a single pair of allelomorphic genes, M and N. 
There are therefore only three genotj’pes possible: MM, MN, and 
NN; corresponding to the three phenotypes: M+N— (blood pos,- 
sessing agglutinogen M, but lacking agglutinogen N), M+N-f- 
(blood possessing both agglutinogens, M and N) , and M — N-f (blood 
possessing only agglutinogen N). According to the theory, there- 
fore, bloods of type M— N— (lacking both agglutinogens) are 
impossible. As a matter of fact, although almost 20,000 specimens 
of blood have been examined to date by Landsteiner and Levine, 
Schiff,^^'^® Wiener, et Thomsen,^® and Clausen,^^ not a 

single blood lacking both agglutinogens has been found to date. 
The present author has personally examined more than 3000 speci- 
mens of blood without finding a single exception to this law. This, 
certainly, is impressive confirmatory evidence of the theorj’- of 
Landsteiner and Levine. 
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The heredity of the agglutinogens M and N is very easily derived 
from the theory, as sho^Yn in Tables 3 and 4. Thus, in the M+N — 
X j\l4-N— mating, the genotype of both parents is hlhl. The 
gametes (sperm and ova) each contain the single gene hi, so that 
all the zygotes must be of genotj-pe MM. All the children of such 
a mating must therefore be of tj^ie M-t-N — . Similarly, in the 
M-fN- X hl+N-l- mating, the genotypes of the parents are 
Mhl and hlN, respectively. The former parent can only produce 
gametes containing gene M, the latter parent produces gametes 
with gene hi and gametes with gene N in equal numbers. Half 
of the zygotes must therefore be of genotjqie hlhl and half of 
genotype hIN, corresponding to the phenotypes hl-fN— and 
hl-f-N-l-, respectively. 'The other four matings in Table 3 were 
worked out in a similar manner. 


Table. .3. — Hebedity of Agglutinogens M and N. 

PcrJcentTchildren of 


Cross. 

M+N + 

M +N - 

M-N + 

M+N+ X M-I-N + 

50 

25 

25 

M+N-f- X M-N + 

50 

0 

SO 

M+N+ X M+N- 

50 

50 

0 

M+N- X M-N + 

100 

0 

0 

M+N- X M+N- 

0 

100 

0 

M-N+ X M-N + 

0 

0 

100 


Table 4.— Medicoleo.al Application of the Agglutinogens M and N. 


Tj^pps of p.'ironts. 

M+N+ X M+N + 
M+N+ X M-N + 
M+N+ X M+N- 
M+N- X M-N + 
M+N- X M+N- 
M-N+ X M-N + 


Types of cfiildren 
possible. 

M+N+, M+N-, M-N + 
M+N+. M-N + 

M+N+, M+N- 
1M+N + 

M+N- 
M-N + 


Types of children 
not possible. 

M +N - 
M-N + 

M+N-, M-N + 
M+N+, M-N + 
M+N+, M+N- 


Teclmique. The technique of testing for the agglutinogens M and N is 
much more complicated than the technique of testing for A and B. There 
are no natural agglutinins for M and N; the testing sera are obtained by 
immunizing rabbits. To produce anti-M senim, blood of type M-j-N — 
.should be used; to produce anti-N senim, blood of type hi — N-H is used. 
The blood selected should also belong to Group 0, so that no agglutinins 
are formed against A and B. Tlie technique 1 have found most effective 
is to alternate coui-ses of daily intravenous injections vith long rest periods. 
If 12 rabbits are to be immunized, 25 cc. of blood Mil suffice for one course. 
The blood should be divided among 7 or more tubes (for a course of 7 days 
or longer), containing the following solutions, recommended b}' Rous and 
Turner”’ for preserving blood: 5.4 per cent glucose (5 parts); 3.S per cent 
sodium citrate (2 parts); whole blood (3 parts). 

The solutions must be sterile, and tlie blood must be collected under 
sterile precautions. When storcil in the ice box in this manner, blood may 
be kept for several weeks. Before injecting the Iilood into the rabbits, the 
contents of each tube should be washed Mtli sterile saline and then diluted 
up to a convenient ^'olumc. The washed blood is then divided equally 
among the 12 rabbits. All the injections of the first course are given intra- 
venouslv. The first injection of each of the .subsequent courses is given 
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intraperitoneally (to avoid anaphylaxis); all other injections are given 
intraveno^lslJ^ The rest periods between courses should be about 7 to 
10 daj's. The rabbits are bled and the sera examined for their agglutinin 
content 1 week after the last injection. After 3 or 4 courses of injections, 
most rabbits will produce good anti-N sera. It is much more difficult to 
produce anti-M sera, however. We finally succeeded in producing a very 
potent anti-M serum, by giving 2 rabbits which had had several courses 
of injections, followed by a rest period of several months, 1 additional course 
of injections. When preparing these sera it is wise to start -with a large 
series of rabbits, since because of the protracted nature of the immunization 
(particularly for M), most of the rabbits -will die before the experiment is 
completed. 

To test the sera a few cubic centimetei-s of blood are collected from an 
ear vein and then allowed to clot. The serum is separated off b}'^ centri- 
fuging, and then inactivated by heating to 56° C. for half an hour. Tliis 
serum not only contains agglutinins against M (if the rabbit was immunized 
with M+N— blood) or N (if the rabbit was immunized \vith M— N-|- 
blood), but also species agglutinins acting on all human blood. A potent 
serum will agglutinate any human blood at a titer of 1 to 3000. To prepare 
the testing fluid from the serum, the species agglutinin must be removed 
by absorption. We prepared our anti-M fluid from senun M 905. This 
serum was diluted 50 times and mixed with half a volume of packed, washed 
cells of type M— N-f-. After standing for 30 minutes at room temperature, 
the mixture was centrifuged at high speed. The supernatant fluid now 
only contained agglutinins against the factor M. Our N fluid was prepared 
from the serum of rabbit N 2. This serum was diluted 20 times and absorbed 
Avith half volume of packed, washed cells of type M-f-N— at 37° C. The 
testing fluids thus prepared were stored in the ice box after the addition of 
1 drop of toluol per cubic centimeter of fluid. (The use of tliis preservative 
was suggested to us by Dr. Philip Levine. The addition of toluol preserves 
the testing fluid for more than 6 months. Without toluol, on the other 
hand, the testing fluid deteriorates rapidly and usually must be discarded 
after a few weeks.) Before use, the M fluid was further diluted three times 
(making a final dilution of 1 to 150), and the N fluid two times (a final 
dilution of 1 to 40). 

The blood to be tested is suspended in saline and citrate, washed once 
and resuspended in normal sahne solution to make a 2.5 per cent suspension. 
One drop of the cell suspension, 2 drops of saline, and 1 drop of testing 
fluid are mixed in a small test tube, the mixture is then centrifuged for 
5 minutes at 1800 r.p.m. After centrifuging, the tubes are replaced in the 
rack, which is then shaken until the negative control has broken up into 
an even suspension. (Control bloods of aU three types must be included 
in every experiment.) The reactions for M are always easy to read. There 
win be occasional difficulty mth the N reactions, however, but whenever 
tliis occurs the difficulty iviU resolve itself if several different N fluids are 
used, and if the tests are repeated a sufficient number of times. 

We did not find it necessary to use any preservative for the concentrated 
immune rabbit serum. After the preliminary tests had been performed, the 
rabbits wliich had been found to have potent sera were bled from their 
marginal ear vein, wliich was cut after the ear had been previously rubbed 
with a small amount of xylol. In this manner, as much as 40 cc. of blood 
could be obtained, and at the same time the rabbit could be kept aUve for 
further experimentation. The blood was allowed to drip into sterile 10 cc. 
tubes, and after the blood had stood overnight in the ice box the serum was 
separated by centrifugation. The serum was then transferred to sterile 
1 cc. vials by means of sterile pipettes. The vials were hermetically 
sealed, and the serum was then stored in the ice box. Serum so kept was 
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found to show no appreciable diminution in titer after two j'ears, provided 
that there was no contamination/ The serum that is to be stored need not 
be inactivated, since it loses its complement after standing for several 
days in the ice box. 

Though members of our laboratory staff have been repeatedly e.xamined 
for M and N during the past 3 j'ears, in no case has a change in type 
been noted. 

In Table 5 we have summarized the results obtained up to date 
on the heredity of the agglutinogens M and N. These data, which 
include 674 families with 1899 children, present 8 “exceptions” to 
the theorj'^ of Landsteiner and Levine. That these “exceptions” 
are undoubtedlj' due to illegitimacy will now be proven. 

Table 5. — Summaky of .*Vll Data on the Heredity of the Agglutinogens 

M AND N. 


Types of children. 


Tj^pes of parents. 

M-)-N-(- 

M-f-N- 

M-N-b 

Totals. 

M-bN-t- 

X M-bN-b . 

. . 25C 

113 

93 

402 

M-l-N-t- 

X M-N-b . 

. . 21S 

2 

225 

445 

M-l-N-b 

X M-bN- . 

. . 305 

260 

3 

508 

M-fN- 

X M-N-b . 

. . 181 

0 

2 

1S3 

M -fN- 

X M-bN- . 

. . 1 

157 

0 

158 

M-N-b 

X M-N-b . 

0 

0 

S3 

S3 

Totals 


. . 961 

532 

400 

1899 


Tills table includes: 

04 families with 2S0 cliildren by Landsteiner and Levine.”’ 

131 families with 042 children by Wiener and Vaisberg.” 

72 families with 192 children by Schiff.” 

290 families witli 577 children b 3 ' Clausen,” of which 

102 families witli 105 cliildren had been pre\’iously reported with Thomsen” and 
117 families with 202 children bj' Lattes and Garrasi.-® 

For medicolegal purposes the mechanism of heredity of the 
agglutinogens M and N may be summarized in two laws: 

1. The agglutinogens M and N can never appear in the blood of 
a child unless present in the blood of one or both parents. 

2. The combinations M-f-N— parent with M — N-b child, and 
M — N-f parent with M-f N— child are impossible. 


Table G. — SuMM.\nY or All Mother-Child Combinations. 



Number of 

Number of 

Authors. 

mothers. 

children. 

L.mdstcincr and Lovinc (farailie.s) 

. . . 04 

280 

Wiener and Vni.sberg (families) . 

. . . 131 

042 

.‘^chifl (families) 

. . . 72 

192 

Clausen and Thomson (familie.s) . 

. . . 290 

oV 7 

Lattes and Garrasi (faiuilio.s) 

117 

202 

8chifT (foron.sic cases) 


525 

Schifl (nowlxim) 


500 

Wiener, Rothlxirg and Fox .... 

. . . 401 

497 

Totals 


.3487 


A rigid test of the theory may be made by e.xamining a large 
series of mothers and their children (to eliminate the possibility of 
illegitimacy'), in order to determine whether or not exceptions to 
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the second law ever occur. In Table 6;, therefore, we have sum- 
marized all the mother-child combinations that have been studied 
thus far. In this series of 34-87 cases, not a single exce-ption to the 
theory of Landsleiner and Levine was found. This proves conclu- 
sively that it is impossible for an M-l-N— mother to have an 
M— N-h child, or vice versa. Since the agglutinogens M and N 
are independent of sex in their heredity, the same statement must 
also hold for the father. Exceptions to the second law in family stud- 
ies that implicate the father must therefore be due to illegitimacy. 

If we now analyze the 8 “exceptions” in Table 5, we find that 
7 of them are “exceptions” to the second law implicating the 
father, and therefore must be due to illegitimacy, as the authors 
themselves believed. The eighth case, which was found by Wiener 
and Vaisberg, is an “exception” to the first law, and is also undoubt- 
edly due to illegitimacy, since such exceptions due to illegitimacy 
are rather to be expected in studies on a large series of families. . 

Landsteiner and Levine, and Wiener and Vaisberg also examined 
their families for the Landsteiner blood groups Landsteiner and 
Levine found 6 “exceptions” to the heredity of the 4 blood groups 
due to illegitimacy, whereas Wiener and Vaisberg found only 1, 
indicating that the morals of the people studied by the former 
authors were lower. Therefore, the fact that Landsteiner and 
Levine found 5 of the 8 “exceptions” of Table 5, whereas Wiener 
and '\^aisberg found only 2, corresponds to the expectations. 

On the basis of this large series of studies, the medicolegal appli- 
cation of the agglutinogens M and N for the determination of 
non-paternity is fully justified at present, together with the appli- 
cation of the classie blood groups. By the combined use of all 4 
agglutinogens, A, B, M, and N, it is possible to exonerate one- 
third of all men falsely accused of paternity. 

. To illustrate the method of application, and also because blood 
groups have been so little applied in this country for the deter- 
mination of nonpaternity, I shall quote my ex'periences in 5 cases: 

Case Abstracts. Case 1 (previously reported‘“). — The question arose in 
tliis case whether the husband or another man was the father of a child. 
The husband was willing to support the child regardless of its paternity, 
but the wife insisted that she would only live wth the child’s true father. 
Dr. A. A. Eggston grouped the bloods of all 4 individuals, but as both men 
belonged to Group A, no decision could be rendered. He therefore referred 
the case to me for the application of the agglutinogens M and N. By 
tliis method, the lover could be definitely excluded as possible father of 
the child, since he belonged to tjqre M— N-p, whereas the child belonged 
to tjqje M4-N — . Of the two men, therefore, the husband could only have 
been the true father. The complete results of the blood examinations were: 


Blood of: Group. TjTre. 

Husband A IM -i-N — 

Lover A M — N + 

Wife B M+N- 

Child A M+N- 



264 


wiexer: determination of non-paternity 


It is an interesting illustration of human nature that the woman finally 
left her husband for the lover regardless of the patemitj’’ of the child. 

Case 2.— This case was referred to me by Dr. S. H. Polayes, since he 
could render no decision bj’ means of the classic Landsteiner blood groups. 
In tills case, a" man who had relations with his wife before marriage, and 
who had married her when she told him she was about to give birth to a 
child, desired a divorce, and as an excuse claimed that the child (at the time 
2 years old) was not his. The findings were; 


Blood of: Group. Tnic. 

Husband A M +N — 

Wife A M+N + 

Child O M+N + 


Since such a combination of groups is entirelj' possible, it is impossible to 
determine whether or not the child is legitimate. 

Case 3. — In this case a woman charged a man with the paternity of 
her child. Although the man admitted haidng had relations with the 
woman, h^ claimed that other men had had relations with her at about 
the same time. The court ordered blood tests, and the bloods were shipped- 
to me from New Haven. The results were; 


Blood of: Group. Tmic. 

Putative father A M — N + 

Mother O ' M +N + 

Child O M-N + 


Here again it is impossible to tell whether or not the man is the father of 
the child. 

This case is important, however, because it illustrates how these tests 
can be introduced into our courts, provided that the lawj’ers and judges 
arc progressive enough. The judge who ordered the blood tests for this case 
(New Haven Court of Common Pleas) stated that this was a new ques- 
tion to liim, but if the tests resulted so that the examining phj'sician, 
upon proper qualification, could state that the defendant could not have 
been the father, it would be important evidence. The results of the tests 
in this case left the question open, but upon other e\’idence, the defendant 
was adjudged the father of the child. 

C.\SE 4. — This case was referred to me bj' Dr. W. G. Flickinger. Because 
he had suspected his wife of infidelity for a period of j'ears, a man desired 
to have blood tests performed on his wife, his 2-year-old son, and himself. 
He also had a 14-year-old daughter of whose legitimacy he felt certain. 
The results were; 


Hlofxl of: Group. Tj'po. 

Ilusbiiiul A M +N — 

Wife O M +N “ 

Son O M+N — 


Here again no decision eould be rendered. 

Case 5. — After S years of married life, during which time she had had 
frequent intercourse with her hu.'band but had failed to become pregnant, 
Mrs. X met and fell in love with !Mr. Y. Soon thereafter a boy was bom, 
and 3 years later a girl wa.s born. At about this time Mr. X discovered 
the relations between his wife and IVIr. Y. IVhen Mrs. X ex))re.s.sed her 
desire to leave her husband for Air. Y, Mr. X threatened to take the c.ase 
to court, where the custody of the children would mo.":! probabh* be awanletl 
to him. ’ ^Irs. X felt that the children were Mr. Y’s, and finally persuade*! 
her husband to have blood tc.=t.< pcrfonnetl. It wa.-^ found at that time 
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that the husband, wife, and two children all belonged to group 0, and 
that the lover belonged to Group A, so that no decision was possible. Two 
months ago a third child was born, a girl; the boy now being 5 years old, and 
the second cliild 2 years of age. In order to effect a final solution of their 
problem, these people came to New York for complete blood tests. The 
results were as follows : 


Blood of: Group. Type. 

Husband 0 M +N + 

Lover .A M — N + 

AVife 0 M+N + 

First child O M +N + 

Second child 0 M +N — 

Third child A M — N + 


It can readily be seen that the lover could not be the father of the second 
child; and that the husband could not be the father of the third child. 
No decision is possible concerning the first child. In this case, therefore, 
our blood tests have succeeded in determining the paternity of 2 out of 
3 children; for we have indirectlj’^ proved that the second child was the 
husband’s and the tliird child was the lover’s. 

Case 6.— In this case (New Haven Court of Common Pleas) the use of 
blood-grouping prevented a miscarriage of justice. E. N. charged L. R. 
with the paternity of her child, and after a preliminary hearing L. R. was 
held for trial. Although the defendant repeatedly denied his guilt, the 
weight of public opinion was against him. The attorney for the defen- 
dant suggested blood-grouping tests, to which the man, woman and child 
Avere subjected. The results of the tests were as follows: 

Blood of: Group. Type. 

Putative father A M-fN-b 

Mother 0 M-t-N-f 

Child ...■.• B M+N- 

Since a Group 0 mother cannot give rise to a Group 13 child unless the 
father belongs to Group B or Group AB, L. R., who belongs to Group A, 
could not be the father of the child. After conferring with her lawj’’er, 
E. N. decided to withdraw her charges, and judgment was rendered for 
the defendant. 

It seems hardly necessary to emphasize the importance of employ- 
ing the utmost care Avhen applying blood grouping for medicolegal 
purposes, since errors in technique can only serve to discredit all 
this Avork, as Avell as bringing about grave injustice. When testing 
for the Landsteiner blood groups, errors are practically impossible 
if both cells and serum of each blood are examined (see Table 1). 
ScAmral potent testing sera of each group should be used, and 
several control bloods of each group should be included in cAmry 
experiment. The tests should .also be performed upon two inde- 
pendent samples of blood. 

With respect to the examination of the bloods for the agglutino- 
gens M and N, as Ave liaAx already pointed out, the technique is 
somcAA'hat more inA’’olA’'ed than the technique of typing for the 
classic blood groups. It is therefore of the utmost importance that 
the tests in medicolegal cases be performed by experts, i. c., indi- 
viduals AA’ho haA’c done a considerable amount of Avork in this field 
and particularly Avith the agglutinogens M and N. 
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Summary. The medicolegal application of the Landsteiher blood 
groups for the determination of non-paternity is urged on the basis 
of the experiences of European countries during the past 10 years. 
The application of the agglutinogens M and N of Landsteiner and 
Levine is also fully justified at present, on the basis of studies on 
families tptaling more than 3000 children. The method of applica- 
tion is illustrated by actual experiences in 6 cases, in 3 of vhicli 
valuable information vas obtained. 
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A CHEMICAL PECULIARITY OF PELLAGRA BLOOD (RAPID 
lODIN DECOLORIZATION). 

Preliminart Note. 

Ba' Coy'NE II. Campbell, B.A., M.D., 

INSTIlt'CnOK or A.VATOMV, UXIVKHSITI* of OKLAHOMA SCHOOL OF MLWCINF, 

oki**mioma city, okla. 

* 

(From the University of Oklahoma School of Medicine and the Woslorii Oklahonni 

State Hospital.) 

In diseases with protean symptoms alterations of the blood arc 
frequent and are often sufficiently well marked to be of diagnostic 
value. Goldbcrgcr’ ha.s empha.sizcd tliat many cases of pellagra 
arc overlooked owing to the limitation of their symptoms, in con- 
tnist to the manifestations of the well-developed classical ease. 
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To quote, “While; there is danger that conditions not pellagrous 
may be diagnosed as pellagra, there is perhaps greater danger that 
pellagra will fail of recognition. It is important to keep in mind 
the possibility of pellagra in cases of 'neurasthenia/ 'melan- 
cholia,’- 'chronic indigestion with spring exacerbations,’ 'dysen- 
tery,’ 'pernicious anemia,’ 'eczema,’ 'sunburn,’ 'epileptiform 
seizures,’ 'vaginitis,’ and obscm'e abdominal pains suggesting 
diseases of the ovaries, appendix or gall bladder.” A specific 
change in the blood of Imown pellagrous cases might, therefore, 
serve as a criterion for diagnosis of these obscure conditions men- 
tioned above, and for those cases designated by various authors 
as “pellagra sine pellagra.” 

About 1 year ago the author noticed that the erythrocytes of 
pellagrous blood caused more rapid decolorization of iodin solutions 
than other human erythrocytes, whether normal or pathologic. 
After a series of experiments designed to test this observation, 
there was developed a technique which promises tp be of value as 
a clinical laboratory test in the diagnosis of pellagra. 

Reagents. Alcoholrether Mixture. A mixture of 3 volumes of 95 per 
cent ethyl alcohol and 4 volumes of ether (commercial or anesthetic ether 
may be used; chemically pure ether has not been tried). 

Iodin Solution, Accurately prepared Lugol’s solution (5 per cent iodin 
in 10 per cent potassium iodid). 

Color Standards. Prepare a 3 per cent potassium dichromate solution 
and from this make the foUomng dilutions: 1 to 5, 1 to 10, 1 to 20, 1 to 
40, 1 to 80, 1 to 120, 1 to 240. Place these standards in a series of test 
tubes of the same internal diameter. 

Procedure. Liquid Petrolatum. Five cubic centimeters samples of normal 
or nonpellagrous (control) and of suspected pellagrous venous blood are 
mthdrawn and quickly introduced into 16 cc. centrifuge tubes containing 
5 cc. of liquid petrolatum. The time of collection of each specmen must be 
recorded. As each sample is collected, the tube is stoppered and shaken 
very vigorously until the blood is defibrinated. This may best be accom- 
plished by striking the stoppered end of the tube against the palm of the 
opposite hand. The specimens are then allowed to stand for 30 to 45 
minutes, after wliich they are again vigorously shaken and centrifuged at 
1000 revolutions per minute for 5 minutes. Before the second shaking it is 
advisable to remove the stoppers momentarily to permit the entrance of 
air for adequate oxygenation. When the tubes are removed from the 
centrifuge three distinct layers may be distinguished, namely, an upper 
layer of fibrin and oil, a middle layer of serum and a lower layer of erythro- 
cjdes, leukocytes, etc., which the author shall designate the erjdhrocytic 
laj'^er. If any sample has not been properly defibrinated, clots vdll be 
present in the lower layer. Such samples should be discarded. One cubic 
centimeter samples of the erythrocytic layers are now transferred by means 
of serum pipettes to test tubes of the same diameter as those of the stand- 
ards. In the removal of these samples from the erythrocjdic la 5 'er, care 
must be taken that no oil, fibrin or serum enters the pipette by capillarj' 
action as it passes through the two upper laj’-ers. 

Exactly 1 hour after taking the venous blood specimen, add to the cor- 
responding erythrocjdic sample, slowly and without shaking, 5 cc. of the 
alcohol-ether mixture and stopper the tube tightly. After the alcohol- 
ether mixture has been added to aU samples, let them stand for approxi- 
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mately G hours at room temperature (25° to 30° C.). At the end of this 
time add in rapid succession to each tube by means of an accurate micro 
pipette (Folin micro blood pipette or Kahn serologic pijiette) a 0.1-cc. 
jiortion of the iodin solution. ^lix gently and replace the stoppers. 

As the mixtures stand there will be noted a gradual diminution 
of color in each tube, but a greater decolorization in the pellagrous 
samples. Within 3 hours the extract of pellagrous blood may be 
completely decolorized while other samples are not. The most 
constant difference occurs after the tubes have stood about 12 hours. 
At this time compare the colors of the alcohol-ether extracts with 
the potassium dichromate standards. The color range of these 
standards represents that of most samples whieh have stood 12 
hours. Occasionally, however, a pellagrous sample may be com- 
pletely decolorized, and other samples may be darker than the 
1 to 5 standard. 

Interpretation. On the basis of cases studied, if the color of the 
unknown matched that of a standard two shades lighter than the 
nonpellagrous sample, a mild condition of pellagra was apparently 
indicated. If it compared with a standard three shades lighter 
than the normal, a moderately developed condition of pellagra was 
considered to be present. If the unknown compared with or was 
lighter than the fourth tube from the nonpellagrous or normal, 
advanced severe pellagra existed. Often in severe cases of pellagra 
the extract was completelj’- decolorized at the end of or before 12 
hours. Ileactions have been designated, according to the above 
method of interpretation, as mild, moderate, severe and negative. 

Conclusions relative to the interpretation of the test have been 
reached by a study of over 150 hospital and dispensary cases, 
including a variety of diseases, 50 of which Avere pellagrous. In this 
scries it Avas found that definitely diagnosed untreated pellagra 
cases always gaAm A’ery positiA-e reactions. No other pathologic 
condition gave positiA'c reactions except certain cases Avith A'arietl 
complaints and obscure diagnoses, and other cases Avith Amriable 
complaints in Avhich pellagra A\’as suspected by the attending physi- 
cian. Only 5 cases of definitely diagnosed pellagra AA’hich gaA'e 
positiA'e reactions Avere tested after treatment Avith yeast. In these 
cases, after an aA'crage of 1 month’s treatment AA’ith yeast the reac- 
tion changed from seA'erc to mild, or negative. Mild reactions 
AA’crc giA'cn only by treated ca.ses of definitely diagnosed pellagra, 
and by some suspected cases Avhich AA'crc not definitely diagnosed. 
Moderate reactions occurred in some of the suspected and undiag- 
nosed cases, in some of the untreated pellagrins, and in some treated 
CJises of pellagra. Severe reactions occurred only in definitely 
iliagnosed, untreated cases of pellagra, in .3 of the suspected pellagra 
case.";, and in some undiagnosed cases in Avhich pellagra was not 
suspected. The folloA\-ing table giA'cs a summarA' of conditions tested. 

In the suspected and in the undiagnosed cases giA'ing positive 
reactions, it is my belief that pellagni probably existed. It is in 
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Tauwo 1.— Rksults of Iodin Dkcolouization Test. 


Diacnosis. 

Reaction. 

Number 
of cases. 

Definitely diagnosed untreated pellagra . 

Moderate to severe* 

37 

Definitely diagnosed treated pellagra, treat- 
ment of 2 to 4 months’ duration . 

Negative to mild and 



moderate reactions 

10 

Suspected pellagra, not definitely diagnosed 

Mud to moderate and 

6 

Active pellagra complicated by other diseases 

severe 

Severe 

3 

Undiagnosed cases, pellagra not suspected . 

Moderate to severe 

8 

Undiagnosed cases, pellagra not suspected . 

Negative 

4 

Addison’s disease 

Negative 

■ 1 

Carcinoma of the pancreas 

Negative 

1 

Epidemic encephalitis 

Negative 

3 

Lateral sclerosis 

Negative 

1 

Arterial hypertension 

Negative 

3 

Tuberculosis of the lungs 

Negative 

5 

Syphilis 

Negative 

5 

General paresis 

Negative 

14 

Tabes dorsalis 

Negative 

1 

Dementia precox 

Negative 

20 

Manic-depressive 

Negative 

4 

Granuloma fungoides 

Negative 

1 

Pernicious anemia 

Negative 

" 3 

Diabetes mellitus 

Negative 

3 

Myocardial disease 

Negative 

4 

Multiple arthritis 

Negative 

4 

Cirrhosis of liver 

Negative 

1 

Acute bronchitis 

Negative 

2 

Carcinoma of rectum 

Negative 

1 

Psychoneuroses 

Negative 

4 

Hyperthyroidism 

Negative 

2 

Psoriasis 

Negative 

3 

Carcinoma of cervix 

Negative 

1 

Carcinoma of stomach 

Negative 

2 

Myelogenous leukemia 

Negative 

1 

Chronic nephritis 

Negative 

3 

Ulcerative colitis 

Negative 

1 

Normal 

Negative 

G 


Total 


168 


* Reaction after treatment 
after treatment. 


Five cases observed and all became mild or negative 


these eases that the test would be especially valuable, and it remains 
for experience with the test to determine the reliability of the 
procedure as a criterion of diagnosis.! 

t We feel that this preliminary note should be supported by the following state- 
ment which did not come to us through the author. Dr. M. R. Everett, Professor 
of Biochemistry and Pharmacology at the University of Olclahoma, has replied to 
our letter as follows: ‘‘A theoretical consideration of the possible pathology of 
glutathione metabolism in pellagrins led him to investigate the effects of iodin on 
the blood of hospital patients. . . . During this work I was almost a constant 

observer of his technique and to me the results were very striking, pellagrous samples 
of blood being easily distinguished from all the others, as described in liis paper. 
Often series of samples were numbered and kept as unlmowns until the laboratory' 
tests were completed. . . . Dr. Campbell had some of his associates do the 

technical work of the test to proAude a further check. In fact, I am certain that 
the only possible error in his test would haA'O to be some insidious factor, such as an 
uinknown impurity in his reagents (and, of course, we used various samples of rea-> 
gents) but, of course, this could only be found by others trying the test. . . . Also 

Dr. Campbell has had the clinical adwe and aid of some of our best cUnical associates 
here. . 
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Discussion. A detailed discussion of the possible chemical basis 
of this test must be postponed. Apparently the essential factor is 
a catalyst, since it is merely the rate of disappearance of the iodin 
■which serves for differentiation. After a sufficient length of time 
both pellagrous and nonpellagrous extracts are totally decolorized. 
The very gradual reduction of the iodin in the above procedure 
points to something other than glutathione as the pertinent reduc- 
ing factor. This has been substantiated by glutathione determina- 
tions in a number of these pellagrous bloods by the method of 
Woodward and Fry." The glutathione content of these samples 
was found to be practically the same as that of the normals. 

Dela\’ille and Ivowarski^ state that there are two fractions in 
blood concerned in the reduction of iodin, namel}’^, a rapid one 
which they believe to be glutathione and a slow fraction, extremely 
complex, wliich reduces iodin at a very variable rate. Mj' experi- 
ments have sho'wn that the factor responsible for the gradual 
decolorization of iodin in the alcoholic-ether-erythrocj’tic mixture 
was constantly more active in pellagrous samples. Attempts have 
been made to simplify the procedure of the test described by using 
oxalated blood, laked corpuscles and whole blood. The results 
were unsatisfactory and the more complicated procedure described 
above is the only successful one thus far devised. Further study is 
in progress. 

Conclusions. Pellagrous blood reduces iodin solutions at a con- 
stantly greater rate than that of any other blood thus far examined. 
This phenomenon is made the basis of a test which promises to be 
of clinical value in the diagnosis of pellagra. Many pathologic 
conditions have not been examined, and it is possible that further 
work will disclose that other conditions simulating pellagra may give 
positive reactions. However, the .phenomenon of increased rate 
of iodin decolorization by the erythrocytes in pellagrous blood may 
lead to fruitful information bearing on the etiology of pellagra, 
certain entities of avitaminosis and malnutrition. 


Note. — Apprcci.ntion is extended to administrative and faculty members of tlie 
University of Oklahoma School of Medicine and to the Superintendent of the Western 
Oklahoma Stale llosintal for the pri^leges of stiidj-ing clinical materia! and for the 
use of la1>oratory facilities; also to Dr. M. R. Everett for helpful suggestions. 
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MAINTENANCE OF NORMAL BLOOD IN PERNICIOUS ANEMIA 
BY MEANS OF INTRAMUSCULAR INJECTIONS OF 
A SOLUTION OF LIVER EXTRACT/’' 

. By William P. Murphy, M.D., 

INSTRUCTOR IN MEDICINE, HARVARD MEDICAL SCHOOL; ASSOCIATE IN MEDICINE, 
PETER BENT BRIGHAM HOSPITAL, 

BOSTON, MASS. 


(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


In a patient with pernicious anemia the maintenance of an essen- 
tially normal condition of the blood and a satisfactory state of 
health with sufficient liver substance to prevent a relapse is quite 
as important as that of treating the patient whose blood is in a 
state of relapse. 

This paper deals particularly with the problem of the maintenance 
care of those patients treated with intramuscular injections of the 
Solution Liver Extract (Lederle), described in a previous paper. ^ 
One hundred and one patients have been treated in this manner 
during a period of 16 months. Six received the extract intraven- 
ously at some time during the period of observation. A few of the 
patients have taken liver or liver extract (fraction G of Cohn) by 
mouth in place of the injections for varying periods of time, and 
rarely small amounts of liver substance have been ingested in 
addition to that received by mjection. 

Of the 101 patients under discussion 44 received their first par- 
enteral treatment during the time that they were patients in the 
hospital, and in the majority the blood was in a state of relapse. 
Fifteen patients Avho first came under observation vlth red blood 
cell counts under 4,000,000 per c.mm. were treated as ambulatory 
patients. The remaining 42 patients were changed to this form of 
treatment, having previously been under observation on a regimen 
of liver or liver e.xtract by mouth. The change in form of therapy 
was frequently made at the patient’s request, or particularly in 
those patients whose initial blood level was below normal, either 
because oral treatment was neglected or because a normal blood 
level was not maintained readily by means of the ingested liver 
substance. The entire group of patients reported represents a con- 
secutive series and includes many definitely resistant cases. 

Method of Treatment. The usual and advised procedure has been to 
give an initial subcutaneous injection of 0.2 cc. of solution followed in 
1 hour by a similar injection of 0.4 cc. If by the end of 1 or 2 hours no 
evidence of sensitivit}’’ (indicated by a chill and rise in temperature) has 
appeared, a deep intramuscular injection, consisting of 6 cc. of solution 

* This study was aided by a grant from the De Lamar Mobile Fund of the Harvard 
Mcdieal School. 
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prepared from 200 gin. of liver, is given. At any time during the next 
12 hours a second similar injection is given. At an interval of from 1 to 4 
weeks after the initial therapy just described injections are resumed in 
3-cc. doses* (prepared from 100 gm. of liver) at weekly inten'als until 
the blood has reached a normal level (5,000,000 or more red blood cells), 
and then at intervals as indicated by the requirements of the indi^^dual 
patient. An effort has been made to extend the inten'al between injections 
onh' when the level of the blood count and the patient's condition war- 
ranted such a change. The presence of sjTnptoms associated vdth spinal 
cord damage has been used as an indication for intensive treatment, even 
though the blood level was high. With such a policy in mind, and count- 
ing the number of red blood cells at the time of each intramuscular injection, 
it has been possible to extend the interval between injections to as long 
as 6 weeks and stiU maintain the patient and his blood in a satisfactory 
condition. 

The intramuscular injections are given usually into the gluteal muscles, 
care being taken to avoid the region of the large bloodvessels and nerves. 
A 1.5-inch, 21-gauge needle is inserted by means of a quick thrust wliich 
renders the procedure essentially painless. The sjTinge containing the 
solution of liver extract is fitted to the needle, the plunger withdra'ftm slightly 
to be sure that blood cannot be withdrawn, and then the solution is Injected 
slowly. In the event that blood appears in the needle it is to be -withdrami 
and reinserted. 

Iron, usually in the form of capsules of ferric ammonium citrate, f has been 
given in doses of 3 gm. daily for varying lengths of time at some period 
during the course of treatment of the majority of the patients. With the 
rapid production of red blood cells, wliich occurs during the course of this 
form of treatment, the available iron resen’e is depleted vdth a resulting 
apparent “secondary” anemia. This striking relative insufficiency of hemo- 
globin has occurred rarely in those patients ingesting whole liver, probably 
because of the iron contained therein, and because of slower regeneration. 
Generally the use of 100 to 200 gm. of ferric ammonium citrate given in the 
dose mentioned above is sufficient to bring the hemoglobin content of the 
cells to normal, and rarely is a second course of treatment necessary. 
Notable improvement in the patient’s general condition, and particularly 
in the s.^miptoms generally considered to accomjianj' nerve damage, has 
occurred coincidently vith the use of iron. 

Treatment During Relapse. Although a discussion of the results 
of treatment hj' means of the intramuscular injection of the solution 
of liver extract during relapse was presented in a previous paper, ‘ 
the results obtained in a much larger group are now available. 
Satisfactory improvement in the condition of the patient and of the 
blood has occurred in each instance. There has been, however, 
considerable variation in the amount of solution used and the time 
interval necessary in order to bring the red blood cell count and 
hemoglobin to normal levels. These variations are to be expected 
and depend upon various circumstances relative to the patient’s 
condition. 

* Till' (IdM- (itlviscU refers tiiily to t^jlutioii Liver Extract (Lcderlc) wliieli was 
ii.'-ed in oaeli instance. Inadeiiuato dosage nnisl l>e avoided if less eoneentr.iled 
extracts arc used. 

t Capsules of Eerrie .Vininoniinn Citrate (I.ederle;, (1,5 ttni. cacli. 
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The 44 patients first treated in the hospital had initial red blood 
cell counts varying between 1,000,000 and 4,500,000; 10 have either 
been discharged to other physicians or have been followed for only 
short periods of time; 34 have been followed for a period of time 
sufficient for the red blood cells to reach a level of 4,500,000 or more. 
In order to accomplish this the number of injections of extract 
derived from 100 gin. of liver (usually 3 cc.*) given generally varied 
from 5 to 10 and over periods of time varying from 20 to 50 days. 
The extremes varied from 2 injections in 10 days to 24 in 177 days. 
The longer periods of time and larger amounts of material were 
needed in those patients having complicating conditions. 

Those treated as ambulatory patients have remained actively 
at work, some at hard manual labor, throughout their course of 
treatment. All 15 of this group whose initial red blood cell counts 
varied between 2,100,000 and 4,000,000 have also been followed 
until the red blood cell level was 4,500,000 or more. Ten reached 
this level in from 7 to 50 days and all but 2 in less than 60 days. 
The amount of liver extract used varied from 1 injection of 3 cc. 
(derived from 100 gm. of liver) to 8 such injections, except that 
1 patient received 13 such injections in a period of 89 days. 

In view of the fact that rest is generally considered to be important 
for the most satisfactory improvement of the blood, it is interesting 
to note the rapid improvement and the small amount of liver solu- 
tion used intramuscularly in the ambulatory group. Because the 
results of treatment have been so little, if at all, retarded by activity 
it would seem advisable to allow a greater amount of activity for 
the patients treated in relapse in the hospital, especially the older 
ones in whom pulmonary complications and phlebitis must be 
guarded against. 

Maintenance Treatment. The aim has been to establish for each 
patient the optimal treatment necessary for his or her needs and 
also to be as economical as possible in the amount of material used. 
It is vastly more important to the patient to be kept in good health 
than it is to attempt to economize by the use of minimal or sub- 
optimal doses. As with the use of liver substance by mouth, the 
proper dosage must be determined by the condition of the patient 
and by the trend of the red blood cell count as recorded at intervals 
over a period of time. The red blood cell level should remain 
preferably at or above 5,000,000 cells per c.mm., and the cells 
themselves should be normal in size and shape. Although the 
occiu'rence of symptoms of illness is an important indication of 
inadequate treatment, the absence of symptoms or a feeling of 
well-being is neither sufficient evidence that the blood is remaining 

* In all but a few of the earlier injections this has been 3 cc. of solution. The 
earlier solution used and described pre^^ously was less concentrated. 
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normal nor tliat the patient is in satisfactory condition to avoid 
progression of the nerve disturbances. 

The group of patients under observation has been maintained 
in a generally better state of health than a similar group observed 
under oral treatment. This fact is probably to be explained by the 
relative ease of administering optimal amounts of effective material 
in a manner favoring better absorption and utilization of the active 
substance and by the avoidance of gastrointestinal symptoms fre- 
cpiently observed in patients under treatment with liver by mouth, 
rather than on the basis of some unusual effect of the solution of 
liver extract. As was noted in a previous paper, ^ improvement in 
the symptoms occurring with peripheral nerve damage or spinal 
cord sclerosis has been unusually striking. This effect is no douht 
also the result of the rapid and marked improvement possible 
through the ease of administration of adequate amounts of liver 
substance by the intramuscular route. 

Eighty-one patients have been observed over a sufficiently long 
period of time to give one a clear idea of their maintenance require- 
ments. This group is made up of 27 of the 44 patients first treated 
while in the hospital, 12 of those treated as ambulatorj’’ patients 
whose initial red blood cell counts were below 4,000,000, and 42 
patients in whom the intramuscular treatment was introduced in 
place of some other. The red blood cell count when intramuscular 
treatment was started in the last mentioned group of 42 patients 
varied between 3,800,000 and 6,800,000. In 20 instances the count 
was below 4,500,000, and in 13 it was 5,000,000 or more. 

In a few instances the lower blood levels in this group were due 
to failure on the part of the patient to follow out the prescribed 
treatment either because of an inability to obtain liver or a potent 
substitute for it, or a temporary inability to ingest it. The majority 
of those whose recorded initial blood level was below normal were 
taking average or even unusually large amounts of liver substance 
by mouth, with failure to maintain a satisfactorj’^ physical or blood 
condition. The difficulty to maintjiin readily a satisfactory condi- 
tion with reasonable amounts of material has been due to the 
presence of chronic mfcctions, arthritis, marked spinal cord sclerosis, 
unusual worry or perhaps old age. In the remainder of the patients 
of this group tlic change to intramuscular treatment has been 
made in order to influence favorably the difficulties occurring with 
spinal cord sclerosis, at the request of the patient, usually because 
of difficulty with the ingestion of the prescribed amount of liver, 
or through a desire to lessen the expense of treatment. 

Ty])ical e.xamples of tlje manner in which treatment has been 
earrial out in the patients under discussion are shomi in Table 1. 
The red blood cell counts and hemoglobin levels recorded represent 
only the last determination made before a change to another 
treatment interval. 
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The number of patients receiving an injection of 3 cc. (derived 
from 100 gm. of liver) of the solution of liver extract at the various 
time intervals is shown in Table 2, together with the extremes and 
averages of the red blood cell levels in the patients treated at the 
several intervals. 


Table 1. — The Maintenance Tbeatsient With Intramuscular Injections of 
Solution or Liver Extract as Carried Out in 81 Patients 
With Pernicious Anemia.^ 
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4.1 

13.5 

4 

4.9 

12.8 

1 

2 

5.2 

13.9 

1 " 

5.1 

14.4 


, 2 , 5.3 1 14.1 

' 1 


R.B.C. = red blood colls in millions per cubic millimeter. 
HB. = hemoglobin in grams per 100 oc. of blood. 


1 Injections of 3 cc. extract prepared from 100 gm. liver given at the recorded 
interval. 


Table 2.— The Intervals Between Treatments and the Red Blood Cell 
Counts Maintained With Intramuscular Injections of 
Solution of Liver Extract in 79 Patients 
With Pernicious Anemia. 


Interval 




between 

Number 

Range of final 

. Average red 

injections, 

of 

red blood 

blood cell 

weeks. 

patients. 

cell counts.* 

counts.* 

6 

.... 3 

4. 8-5. 7 

5.2 

5 

.... 8 

4. 6-6. 4 

5.5 

4 

.... 11 

5. 1-6.4 

5 . 6 

3 

. . . . 22 

4.7-6. 1 

5.5 

2 

. . . . 24 

4 . 5-6 . 2 

5.1 

1 

.... 11 

4. 6-5. 5 

5.2 


* In millions per c.mm. 


One other patient with an initial red blood cell count of 2,380,00(1 
received injections of solution totaling that obtained from 1000 gin. 
of liver in a period of 39 days. She has received no further treat- 
ment with liver substance during a period of 500 days, during 
which time her red blood cell count has varied from 5,100,000 
to 8,400,000, and the hemoglobin has averaged 16.4 gm. per 100 cc. 
of blood. Another patient, whose initial red blood cell count was 
3,480,000, received 11 injections representing the solution derived 
from 1100 gm. of liver in 62 days. No further liver treatment has 
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])een received by tlie patient dui-ing a period of 308 days, during 
which time the red blood cell count has varied between 4,800j000 and 
6,100,000 cells and the hemoglobin level has averaged 15 gm. per 
100 cc. of blood. 

The patients still under treatment at 7- or 14-day intervals have 
been under treatment generally for shorter periods of time than 
those reeeiving treatment at less frequent intervals. 

Treatment has been very conservative, and the red blood cell 
levels have been maintained almost constantly above 5,000,000. 

In many instances it would no doubt be possible greatly to inerea?e 
the interval between injections, but for one reason or another this 
has not been as yet deemed advisable. Because of extraordinarily 
high red blood cell levels in 2 patients, it has been possible to dis- 
continue treatment for long periods of time. This may prove to 
be possible in other cases under this form of treatment, but, of 
course, should only be done when red blood cell counts can be made 
at frequent intervals. 

Storage in the body of the substance acti^'e in stimulating for- 
mation of the red blood cells is suggested by the result obtained in 
these 2 patients. Richter, and Kim’* have presented evidence 
whicli suggests that the liver may have the ability to store the 
“active principle” of liver, which is in line with the opinion pre- 
viously expressed by the author** that “disturbances in the biliary 
system or liver may be of even more immediate etiologic importance 
(in pernicious anemia) than are the gastric changes.” Another 
feature of the treatment has been the frequent occurrence of a steadily 
increasing red blood cell count as the interval between injections 
was increased. This suggests tliat any excess of the active substance 
over tliat which is actually used for the immediate production of 
blood is stored for future utilization. 

Reactions. Reactions or complications following the intramus- 
cular injection of the solution of liver extract have been negligible 
and of little practical importance in this series of cases treated with 
nearlj" 1000 injections. Two patients reacted after the first injec- 
tion, one a small intracutaneous dose, in such a manner that sensitiza- - 
tion to liver was suspected. After a series of small doses in increas- 
ing amounts both have continued the injections uneventfully. One 
patient developed urticaria with nausea following the 12th injection 
given on a very hot day. Very slight urticaria occurred following 
the ne.xt 2 injections, but has not occurred since. This patient finst 
presented henself for intraimuscular treatment with generalized urti- 
caria, which had appcanxl following the ingestion of 2 vials of liver 
e.xtract (Cohn fraction G). Hare,- Strandcll and Hammar* and 
others have rcportetl urticarial rashes following the intramuscular 
injection of various liver extracts. On a few occasions the patient 
has felt faint after the injection. This has occurrcil in unusually 
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nervous persons who have received many other injections without 
such an occurrence. Hematoma has occurred at the site of injection 
twice. Infection has not occurred. 

Results and Conclusions. Intramuscular injections of the solution 
of liver extract, given to patients in relapse or whose condition was 
unsatisfactory because of complications, instigated a remission in 
each instance, as is to be expected with treatment by means of the 
ingestion of liver or an actively potent substitute. The beneficial 
effects of intramuscular injections occurred sooner and more strik- 
ingly than with peroral treatment. 

Maintenance treatment carried out by the same means in 81 
instances for sufficiently long periods of time to allow analysis of 
the amount of solution needed, shows that an intramuscular injec- 
tion of the amount of solution derived from 100 gm. of liver (gen- 
erally 3 cc.), at intervals varying from 1 to 6 weeks, has maintained 
all of these patients in a satisfactory state of health with a normal 
condition of the blood. Improvement in the symptoms generally 
considered to accompany spinal or peripheral nerve damage has 
occurred regularly and often strikingly, and progression of these 
disturbances has not occurred in any patient after the blood condi- 
tion has become essentially normal. Relapse has not occurred in 
any patient continuing under observation and treatment. 

The anemia diet, but not including liver, as previously suggested 
for the patient with pernicious anemia, has been advised in each 
instance, and a course of large daily doses of iron (ferric ammonium 
citrate) has generally been prescribed at some time during the 
course of treatment, in order to allow the hemoglobin level to keep 
equal with the course of the rapid red blood cell formation. This 
has been of distinct benefit in improving the physical condition of 
the patient. 

It has been possible with the use of the intramuscular treatment 
to maintain this group of patients in a better state of health and with 
a more satisfactory condition of the blood than was possible by 
means of treatment by mouth; the prolonged treatment has been 
more economical to the patient; and this method of administration of 
liver substance has usually been better liked. 
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A STUDY OF A LYMPHOCYTIC HEMOGRAM. 

By Carl Reich, M.D., 

AND 

Eleanor Reich, 

KEW YORK CJTY. 

(From tlic Medical Services of Dr. John Carroll, City Hospital, and Dr. Otto Hcnsel, 

Lenox Hill Hospital.) 


Arneth,^ in his monumental work on the polymorphonuclear 
leukocyte, laid the basis for subsequent studies on the nuclear 
changes in the granulocyte, culminating in the useful and well- 
known Schilling index. He also published an index of nuclear 
variation in the hunphocyte, to which he attached maturative 
significance. These studies, however, have not been verified. 

In a recent article IViseman- has re\’iewed the criteria of the age 
of lymphocytes and has classified them as follows : 

1. Basophilia of the cytoplasm. The association of basophilia 
of the cytoplasm with the youth of other blood cells is well known. 
The so-called reticulocyte is an example of this characteristic in the 
immature erythrocyte. Basophilia is also well illustrated in the 
myeloblast and megaloblast. 

2. iMitochondria. Cowdry* states that as the cell matures, the 
number of mitochondria diminishes. 

3. Size of the cell. This is a subject of considerable controversy, 
and some authors^ have regarded the large Ijnnphocytes as the 
younger, while others”-"-®'® have considered the small Ijnnphocytes 
the more youthful. Most investigators studying fixed stained prep- 
arations call the large cells older, while those who use supravital 
technique hold the reverse. 

4. Miscellaneous features, such as motility, vacuoles, chromatin 
content of the nucleus, proportion of nucleus to cytoplasm, shape 
of nucleus and azure granules. 

Wiseman® studied normal bloods and those in which he would 
oxi)ect a physiologic or pathologic Inqjerplasia ,of lymphoid tissue, 
such as new-born rabbits and rabbits with active tuberculosis, 
'riie degree of basophilia in fixed preparations and the number of 
mitochondria by the supravital method in the same drop of blood 
were found to agree. He also found that the shape of the nucleus 
bciirs 110 relation to the degree of basophilia or the number of 
mitochondria. The chromatin content of the nucleus was not 
grcatc.st in those cells which were least liasophilic. Nucleoli, how- 
ever, were A-isible only in the nuclei of cells with deeply basophilic 
cytojilasin and fine chromatin. No cytoplasmic structure in the 
living lymphocyte could be identified with the azure granules of 
the fixixl cell, and this suggests that these granules are a prccijiita- 
tion brought about by fixation, pos.'-ibly evidencing some functional 
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activity of the mature cell. It, therefore, seems that basophilia 
of the cytoplasm is a constant and reliable criterion of the age of 
Kmiphocjdes. 

With these facts in mind studies were undertaken on a series of 
normal and diseased adults and children to see if a classification of 
lymphocytes according to the degree of basophilia would be of clinical 
value. 

The cases selected were widely diversified and represented all 
tj^pes, from the very sick to ambulatory patients with minor com- 
plaints. In establishing the normals, single observations were used 
in the majority of instances. The sick patients were studied at 
bi-weeklj^ inter\mls during their stay in the hospital, and a small 
series of normals were followed at similar intervals over a time 
interval corresponding to the average stay of a patient in the hospital. 

This report embodies 75 normals, equally divided among adults, 
infants and children, 10 normals followed at bi-weekl}' inter\’als 
for 1 month and 150 patients follorved at bi-weekly intervals during 
their stay in the hospital. 

_ Technique. White and differential counts were done for each obsen’a- 
tion. Tlie total wliite counts were done witli carefullj' standardized 
pipettes, and the films were made on slides, care being taken to keep them 
“rim free." The stain used was Wiseman’s Wright-Giemsa. .A.n average 
of 200 leukoc>i;es was counted and the lymphocytes were divided into 
three classes: Y (young), M (medium) and 0 (old) forms, according to 
the degree of basophilia of their cytoplasm. The Y forms have a deej) 
blue cytoplasm, the forms moderately blue and the 0 forms are faintly 
blue or colorless, and usually show azure granules in the cjdoplasm, although 
the i\I fonns occasionally show them too. A little practice with the above 
technique will make the three dirisions clear. It is necessarj', however, 
that the lymphocytes be e.xamined in those parts of the film in which the 
red cells do not overlie, as in the thick portions of the film the Ijnnphocj'tes 
are likely to overstain. The total number of Ij-mphocytes is noted as 
well as the number of Y, AI and O forms, and the percentages of each are 
then easily calculated, the procedure being similar to that followed in 
enumerating the different forms of polymorjihonuclears when doing the 
Schilling inde.x. When the total number of lymphocytes is low it is best 
to count 300 to .oOO white cells to insure more accurate results. The 
Iiol^morphonuclear leukocytes were tabulated according to the Schilling 
method in each instance in order to compare the granulocytic and lymiiho- 
cytic indices. 

The ob.scrvations arc to be found in the Tables, pages 279 to 2S1 . 

Discussion. Analysis of the e.xpcrimental data shows that there 
is a fairly constant lymiihocytic formula for normals. For adults 
this can be c.vprcsscd as Y forms, ,5 per cent; hi forms, 50 per cent; 
0 forms, 45 per cent. Variations occur in this formula under 
dilTcrent conditions, and we can, therefore, speak of a shift to the 
left or to the riglit of tlic lymphocytic index, depending upon 
whetlier tlie mnnbcr of younger forms is greater or le.ss than normal. 
A comparison with the Schilling index in each case shows that the 
two do not run jiarallel. The lymphocytic index is not as stable 
as the Schilling and will shift to the left just as easily in a mild 
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as in an acute infection. Even though the lymphocytic formula 
cannot be used to gauge the severity of an infection, its shift to the 
left in these conditions nevertheless indicates that lymphocytes 
take an active part in combatting bacterial invasion. This is seen 
by the increase in Y and M forms and the decrease in 0 forms in 
practically all cases of infection. 

The lability of the lymphocytic hemogram makes it valuable in 
the detection of minor infections which do not disturb the more 
stable Schilling index. Interesting and confirmatory evidence for 
using basophilia as a criterion of the age of lymphocytes is seen in 
the study of the lymphatic leukemias. The marked increase in 
the proportion of Y and M forms in these cases represents the well- 
known hyperactivity of the lymphatic system in these diseases. In 
the myeloid leukemias there is also an increase in lymphocytic 
activity and a shift of the index to the left. 

It is also of interest to note that, according to the lymphocytic 
index, most patients are not entirely well on being discharged from 
the hospital and that the period of convalescence is probably much 
longer than usually expected. A patient should not be regarded as 
entirely recovered from an infection until the lymphocytic formula 
has returned to normal. 

Conclusions. 1. A lymphocytic hemogram has been studied, 
using basophilia of the cytoplasm as a criterion of the age of the 
lymphocytes. 

2. The lymphocytic formula is stable in health, but is more labile 
than the Schilling index, and cannot be used to gauge the severity 
of an infection. Its shift to the left in infections nevertheless indi- 
cates that the lymphocytes take an active part in combatting these 
conditions. 

3. The lability of the lymphocytic index makes it valuable in 
detecting minor infections which do not disturb the more stable 
Schilling index. 

4. The lymphocytic index is superior to the Scbilling in guarding 
the progress of convalescence, and a patient should not be regarded 
as entirely well until the lymphocytic formula has returned approx- 
imately to normal. 

Grateful acknowledgment is due Dr. J. S. Leopold for permission to study cases 
from the A. Jacobi Children’s Di^dsion, Lenox Hill Hospital. 
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A Standard Classified Nomenclature of Disease. Compiled b}' The 

National Conference on Nomenclature of Disease. Edited bj' H. B. 

Logie, M.D., C.M., Executive Secretary. Pp. 701. New York: The 

Commonwealth Fund, 1933. Price, 83.50. 

The names of the organizations and their distinguished representatives 
that have aided in or approved of tliis compilation are as good a guarantee 
of its value as such evidence can be. In passing one cannot help being 
curious whi*^ pathologj"^ ■was not included in the conference members or 
cooperating committees. Surel5' here is a field in which the pathologist 
has the last and most decisive sajri 

WTiile one can natural! find many single items for objection, the general 
scheme is excellent. Using the decimal sj'stem throughout, a topographical 
classification (to 3 or more decimals) begins on page 14, gi^’ing 11 main 
systems (0, body as a Mdiole; 1, integumentarj'; 2, museulo-skeletal, etc.). 
On page 50 begins the etiological classification, again noth 11 subdirisions 
(0, prenatal; 1, Imver parasites, etc., through x, “unknown or uncertain, 
the functional reaction to which alone is manifest ”) . Thus from the classi- 
fied norriendature proper (beginning on page 83) we learn for example 
that talipes eqitimts is listed as 249-0225, t. e., a disease of a joint (24) ninth 
to be listed, ndiich is an abnormality of structure (02) due to distortion 
(022), the fifth to be listed (0225). The full index and especially “How to 
Use the Nomenclature” (page 11) should first be consulted. 

E. K. 


Endocrine hlEDiciNE. In four volumes. By \Villi.\m Engelbach, 
M.D., F.A.C.P., B.S., M.S., D.Sc., Member of Starr, St. Louis, City, 
Jenish, Baptist Sanitarium and Maternity Hospitals. With a Foreword 
by Lemt:llys F. BjVRKBR, Professor Emeritus of Medicine, The Johns 
Hopkins University School of Medicine, Baltimore. Vol. I. General 
Considerations. Pp. 4C0; 139 illustrations and 62 tables. Vol. II. The 
Infantile and Juvenile Endocrinopathies. Pp. 473; 109 illustrations and 
25 tables. Vol. III. The Adolescent and Adult Endocrinopathies. Pp. 
S02; 255 illustrations and 20 tables. Vol. IV. Bibliography, Index of 
Names and Subjects. Pp. 117. Springfield, 111.: Charles C Thomas, 
1932. Price, 835.00 a set. 

This is an elaborate treatise on endocrinologj-, M-ith special emphasis 
jilacod on thjToid and pituitary, the author hn^■ing reserved for the future 
a discu.?sion (which his unfortunate death now prevents) of the Lsland.s of 
Langerhans and of Addison’.s disease. 

Everj’onc must agree avith the author's ojiening statement that “The 
recent advances made in the studies of the jihysiology and pathologj' of 
the endocrine glands are considered sufficient justification for compilation 
of a treatise endeavoring to bring this subject up to date.” One ivould 
hope, too, that a four-volume work could give a satisfactor\’ summary of 
the ])resent knoniedge of the various )ihase.s of this complex subjecL oven 
tliough doubting any one individual’s ability to present all the dilTercnt 
aspect.s satisfactorily. We must admire the author’s courage, therefore, in 
undertaking the job single-handed, if not unaided, even though m'c may 
recognize that not a few questionable personal inferjirotations shake onc’.s 
confidence in the value of the whole production. 
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Much of the literature is reviewed in a manner that is both careful and 
up to date, but the discussion is chiefly based upon the author’s records of 
over 2000 patients with endocrine disorders. Thus the Fundamentals — 
whose advances constituted the “sufficient justification”— occupy but 200 
of the 1800 pages of text. Furthermore the method of approach renders 
consultation arduous, even though the extensive index facilitates search 
for a given item. The segregation of the individual gland disturbances — 
often into different volumes — into disorders arising in Infants, Juveniles, 
Adolescents and Adults, makes a connected survey from the anatomical 
standpoint difficult and necessitates considerable repetition. 

The work is profusely illustrated with photographs of patients, Roentgen 
rays, charts and detailed case histories. It is of interest in expressing the 
experience, convictions and classifications of the clinician author, and with 
its man 3 ’’ references to the literature should be valuable to workers in tliis 
field. E. K. 


A Manual of Embryology. By J. Ernest Frazer, F.R.C.S. Eng., 
Professor of Anatomy in the University of London; Lecturer at the Medi- 
cal'School of St. Marj’-’s Hospital, etc. Pp. 486; 282 illustrations. New 
York; William Wood & Co., 1932. Price, S8.00. 

Even when existing textbooks on a subject are being kept reasonably 
up to date, a good new work is almost bound to bring a fresher point of 
view and give more adequate treatment to recent developments. In tins 
case, the distinguished author is especially qualified to present the advances 
of the last quarter century in explaining the processes of development of 
human organs and tissues. The regional method of approach has been 
followed, as giving a better “connected mental picture of the developing 
embrj''o.” Nevertheless a good index— and we commend the black face 
figures to indicate the chief treatment of a topic— permits one to use the 
book up to a certain point as a work of reference. All references, however, 
are omitted, statements made on the authoritj’’ of others merelj’’ being 
indicated by the author’s name in a bracket. Even for the medical student 
for whom the book is intended this constitutes a grave handicap for broad- 
minded study. However, even with this restriction, the book will prove 
useful in medical schools. E. K. 


Men Against Death. Bj’’ Paul nsKRtHF. Pp. 363; illustrated. New 

York: Harcourt, Brace & Co., 1932. Price, S3.50. 

Like the Microbe Hunters, Men against Death makes mighty good 
reading (so contagious is the author’s style that an expletive unwittingty 
slipped in here, only to be replaced by the weaker adjective on re-reading!). 
We hope that a multitude of medical students and lajunen will form the 
same opinion, sp that thej’’ maj’’ become personalty acquainted with more 
of the outstanding figures of our medical history. After this expression of 
our feelings, we hope that some objective criticisms vdll not be misunder- 
stood. 

A book which “pretends onlj" to tell the plain story of scientific ad-\'enture 
for plain people” naturallj'’ must be evaluated bj'^ different criteria than a 
work of biographj" or historjL We can pass over, then, more easilj" the 
colorful lij’^perbole and gratuitous expletives that are apparently deemed 
necessar.y to enliven the narrative, and, hoping that the facts have not been 
stretched to make a good storj’’, can look forward to instructive entertain- 
ment. The author’s prologue on the theme of his intense desire to live 
longer, like the cover advertisement that the book “is for all who want 
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to stay young as long as they can,” should undoubtedl}’ be read with the 
tongue in the cheek, but what odds to the modem reader, if amusing! 
Those described are: “Semmelweiss: a tragic man afire to find a safe way 
to help mothers have their babies; Banting: brought new strength to 
people whose lives were running away in rivers of sugar; IMinot: tricked 
pernicious anemia. Before him it was inexorably fatal; Spencer: found 
an unprecedented and fantastic waj' to guard men from spotted fever; 
Evans: removed one great danger lurking in the American milk supply; 
McCoj’: fighting parrot fever alone, a general who did not want to die in 
bed; Schaudinn: discovered the pale horror of the sickness which along 
with cancer is one of humanity’s two worst enemies; Bordet: spotted the 
pale horror’s hiding; foretold doom for those neglectful; gave hope to all 
who’d fight their fate; Wagner-Jauregg; his friendly fever, now the electric 
fever of the new macliine medicine, burns out paresis; Finsen: the Dane 
who trapped the light of the sun; Rollier: showed.the foUy of men spending 
millions to get themselves well when with free Doctor Sun they’d never 
start to be sick; Strandberg: turned Finsen’s machine-sun on TB’s most 
desperate consequence.” The author has been able to amplify his sketches 
by personal contact with nine of the twelve subjects, which gives the reader 
a sense of closer contact than with the more remote figures of the Microbe 
Hunters. . E. K. 


Science .\nt) Superstition in the Eighteenth Century. A Study of 
the Treatment of Science in Two Encyclopedias of 1725-1750. Study 
No. 364 in Studies in History, Economics and Public Law, Edited by the 
Faculty of Political Science of Columbia University. By Philip Shorr, 
Pu.D. Pp. 82. New York: Columbia University Press, 1932. Price, 
81.50. 

To detennine the amount of pseudoscience still clinging to science after 
the glorious 1 7th centurj', the author has examined the way in which science 
was handled in two representative ISth centurj' encyclopedias— Chambers’ 
Cyclopedia (London, 1728) and Zedler’s Universal Lexicon (Leipzig, 1732- 
1750). Together with Thorndike’s similar study of Diderot’s Encyclo- 
pddie, these constitute “a key to the habits of thought” in science in the 
three leading countries of Europe. The two encyclopedias are considered 
separately, necessitating a certain amount of repetition and of division of 
attention. Thus although the treatment of astronomy by Pythagoras, the 
Arabians and so forth is considered in Chambers’ work, the same has to he 
taken up again with variations in Zcdler’s.- In medicine, we learn that the 
work begun bj' ^’e.salius and Han'cy had had but little influence on scien- 
tific thought in overthrowing medieval Galenism — “The two encyclopedias 
still bear a close resemblance to their earlier medieval prototj'pes.” 


.V.NLEiTUNG zuu Fruhzeitigen Eukennu.vg dek Krehskr-^nkheit. By 
various contributors. Pp. 1.34. Leipzig: S. Hirzel, 1932. Price, 
Bin. 3-. 

Thus symposium on the early diagnosis of cancer has been witten for the 
use of the geneud practitioner. It jilaces the responsibility for the succc.=.sfiil 
control of this disease in his hands. The early stigmata of cancer and certain 
general diagnostic proccdure.s .such as the sedimentation time are dheussM 
first. There is next a very detailed review of c'ancer and sarcoma and its 
origin from the different cpitheli.al and connective ti.ssucs. The larger part 
of the booklet i.s devoted to a detailed study of malignancy of every region, 
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organ and sj'^stem of the body. Special stress is laid on a few early signs of 
cancer which should arouse the suspicion of the physician. Naturall}" tlie 
most frequent carcinomata such as carcinoma of the stomach, rectum, 
cervix and breast receive the most attention. The prognosis, without 
treatment and with early treatment, and the very earliest and most highly 
specialized diagnostic procedures are discussed at length. Such a dictum as : 
“ The early diagnosis of malignancy in the small intestines is made by luck, 
in the large bowel by skill, and in the rectum as a matter of duty” is 
typical of the many of its phrases. It will be useful in the instruction of 
both student and general practitioner. I. R. 


Antony van Leeuwenhoek and his “Little Animals.” Bj’’ Clifford 
Dobell, F.R.S., Protistologist to the Medical Research Council, London ; 
Foreign Member of the R. Accddemia dei Lincei, Rome; vSometime 
Fellow of Trinity College, Cambridge. Pp. 435; illustrated. New 
York: Harcourt, Brace & Co., 1932# 

This excellent work — the result of 25 years’ personal study — comes oppor- 
tunely from one of the leading protozoologists of his daj’’ on the 300th 
anniversary of the birth of the great Dutch microscopist. Finding com- 
naentaries more misleading than helpful, the author had chief recourse to 
Leeuwenhoek’s copious correspondence in colloquial Dutch with the Royal 
Society of London, still extant in their archives. Tedious effort in master- 
ing the difficult script (see Plate 5) as well as the archaic language has 
revealed much of interest about the man as well as his work that was not 
previously available. His letters from the first one, sent at the instigation 
of de Graaf, down to the last, sent on his deathbed a half century later, 
“contain observations on matters zoological, botanical, physical, physio- 
logical and miscellaneous (unclassifiable). Thej'’ are mostly .... con- 
cerned with observations and discoveries made with the microscope.” 

Following a hundred well-documented pages about Leeuwenhoek’s life, 
methods of work, family relations, contemporary estimates and such like, 
come two hundred pages of translated letters, wth’ numerous notes and 
comments. More notes on various personal items, including 27 “lost” 
letters found by Dobell, are followed by a critical evaluation of Leeuwen- 
hoek’s position in science, resulting in the conclusion, which would be hard 
to controvert, that he is justlj'- regarded as the Father of Protozoology and 
Bacteriology. While the author’s notes and comments would in themselves 
constitute a distinct contribution to the history of science, even more valu- 
able are the original researches and translations now available for the first 
time. Dobell’s successful attempt to preserve the quaintness of the original 
text, as far as compatible vnth maintaining the meaning conveyed by their 
originator, lends further charm to the presentation, still more added to by 
a strain of old-fashioned humor that pervades the comments and especially 
the Epistle to the Reader. E. K. 


Office Surgery. By _ Fen^vick Beekman, M.D., Visiting Surgeon, 
Bellevue Hospital; Visiting Surgeon, Hospital for the Ruptured and 
Crippled, etc. (Everyday Practice Series, edited bj’- Harlow Brooks, 
M.D.) Pp. 402; 94 illustrations. Philadelphia: J. B. Lippincott Com- 
pany, 1932. Price, S5.00. 

The volumes in this series are prepared primarily for the general prac- 
titioner. The cover and format are well done. The author has apth' said 
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that “there is no such thing as minor surgery for any surgical lesion, be it 
ever so insignificant, may be the first sign of a serious condition.” The 
form and style in which the subjects have been presented are not strictly 
conventional, but the author has attempted to “present a readable book.” 
The material for use in an office, anesthesia, wounds, fractures and disloca- 
tions, infections, superficial neoplasms and lesions of the e.xternal genitalia, 
anus and rectum are covered in an interesting, terse fashion. The illus- 
trations are good. This volume should prove a valuable addition to the 
literature of the student and general practitioner. I. R. 


Fdxction.\l , Disorders of the L.^irge Intestine and Their Tre.\t- 
MENT. By J.\coB Buckstein, M.D., Instructor in Gastro-intestinal 
Roentgenologj', Cornell University Medical College, etc. Pp. 223; 60 
illustrations and 40 reproductions of radiographs. New York; Harper 
and Brothers, 1932. Price, S3.00. 

The author has been peculiarlj^ successful in preparing a concise book 
on the functional disorders of the colon. Our imderstanding of this organ 
has been chiefly advanced in recent x'ears bj’ roentgenologic studies and 
full use of these is made throughout. Detailed instruction in the handling 
of patients is made to depend whenever possible upon the fundamental 
pathologic physiologj' as far as it is understood. Specific information which 
the practitioner requires is here readily accessible upon such subjects as 
constipation, enteroptosis, “irritabilit}' of the colon associated with mucus,” 
gaseous distension, and the perennial question of chronic appendicitis. 
The sjTnptoms generally attributed to these conditions are of such great 
frequency, and the conditions, themselves, so ill-defined, that the exiieri- 
mental approach to their explanation becomes particular!}' valuable. In 
the case of the colon, this has been difficult because of the inconsistenc}' of 
response which characterizes that organ. The experimental data, therefore, 
are frequently contradictor}’, and one could wish that even at the expense 
of compactness the author might more frequently have given his oum con- 
clusions from the evidence he presents. 

Taken as a whole, the book is well balanced, though one is occasionally 
suriirised, as by the space allotted to studies of such debatable value as the 
roentgenologic diagnosis of chronic appendicitis. Nevertheless, it is a 
carefid attempt briefh' to clarifv a very involved field of medicine. 

W. 0. A. 


Radioeogic M.A.XI.MS. By Harold Sw.\nberg, B.Sc., M.D., F.A.C.P., 
Editor, The Radiological Review; Radiologist, St. ^Mary’s Hos])ital and 
Blessing Hospitals. Quincy, Ilk, etc. Y'ith a Foreword by He.vry 
Schmitz, A.M., M.D., LL.D., F.A.C.R., F.iV.C.S., Professor of Gynecol- 
og}' and He;id of the Department, Loyola Unii-ersit}- School of Med- 
icine, etc. Pp. 125. Quincy, III.; Radiological Review Publishing 
Company, 1932. Price, SI. 50. 

A little volume devoted to a heterogeneous collection of radiological 
princiiilcs gathered from the rapidly accumulating knowledge of the u.se 
of radium and the Roentgen ray. Included are numerous quotations froin 
various niedicjd authorities relative to the value of nidiologv and the posi- 
tion it now oc-cui)ies in the realm of medical diagnosis and treatment. _ 

K. K. 



HYMAN, PARSONNET : THE FAILING HEART OF MIDDLE LIFE 289 


Manuale di Analisi Chimica. By Cesarb Serono, Dattore in Medicina 
ed in Chimica; Docente in Chimica e Microscopea Clinica nella R. Uni- 
versity, di Roma. In collaboration with Professor Alfonso Cruto. 
Pp. 483; 85 illustrations. Second edition, Torino: Unione Tipografico- 
Editrice Torinese, 1932. (Price not given.) 

The outstanding feature and advantage of this manual over similar 
publications is the general part dealing with elementary chemical proced- 
ures, containing data valuable to the laboratory worker. The special part 
covers complete chemical examination of blood, urine, feces and other 
excreta and secreta. In addition there are good chapters on food and water 
anab'^sis, and analj^sis for the commonest poisons. M. S. 


Researches on Blackwater Fever in Southern Rhodesia. No. G 
of the Memoir Series of The London School of Hygiene and Tropical 
Medicine. , By G. R. Ross, M.B., Ch.B., Ph.D., D.P.H., Rhodesian 
Research Fellow, London School of H 5 '^giene and Tropical Medicine. 
Pp. 262; illustrated with tables and charts. London: The London 
School of Hi'^giene and Tropical Medicine. Price: paper, 8s.; cloth, 
lOs.Gd. 

In his interesting studies Dr. Ross brings out the epidemiology, blood 
changes, treatment, etc., in patients suffering wth blackwater fever. There 
should not be any fixed outline of treatment, however, as no two cases are 
alike, and the author is of the opinion that each patient should be treated 
individually. D. dbR. 

The Failing Heart of Middle Life. By Albert S. Hyman, A.B., 
M.D., F.A.C.P., Cardiologist, Beth David and Manhattan General 
Hospitals, etc., and Aaron E. Parsonnet, M.D., C.M., F.A.C.P., 
Attending Phj^sician and Cardiologist, Newark Beth Israel Hospital, etc. 
AVith a Preface by David Riesman, M.D., Sc.D., F.A.C.P., Professor 
of Clinical Medicine, University of Pennsylvania School of Medicine. 

, Pp. 538; 166 illustrations, some in colors. Philadelphia: F. A. Davis 
Company, 1932. Price, S5.00. 

The authors of this volume have limited themselves almost exclusively 
to a consideration of those cardiac manifestations that result from a derange- 
ment of the blood supplj’’ of the heart. The various phases of the subject 
have been fully and comprehensively discussed. The book is well made 
up and contains manj’’ good illustrations. The st 3 'le is to be both criti- 
cized and commended ; it is at times labored and involved and even redun- 
dant; but in spite of these handicaps, the book proA^es easy and pleasant to 
read. 

Many of the conclusions are highlj’’ speculative. Some, particularly 
those based upon a wide application of the theorj’’ of functional stenocardia 
or coronarj" insufficiencj^ A\dll not be definitelj' accejited at the present 
time bj" manj' students of cardiologjL HoAA^eA'or, such hj'pothetical con- 
ccjitions do no real harm if thej’ are understood to be tentatiA'e ; nor do thcA’’ 
prevent the book from fulfilling its real purpose. This, as adrnirabb' set 
forth in the iireface bv Biesman, is to present comprehensiA'cly this A’crj’ 
important subject to the general practitioner and “to maintain his confi- 
dence in himself AA’hile at the same time urging him to become acquainted 
as far as possible AA-ith the neAA'er .science of cardiologj'.” This aim is AA-ell 
fulfilled. T. AIcM. 
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The 1932 Year Book of Radiology: Diagnosis. Edited by Ch.\eles 
A. Waters, INI.D., Associate in Roentgenology, Johns Hopkins Uni- 
versity; Assistant Visiting Roentgenologist, Johns Hopkins Hospital. 
Therapeutics. Edited hy Iha I. BAplan, B.Sc., AI.D., Director, 
Dhision of Cancer, Department of Hospitals, City of New York, etc. 
Pp. 750; 49S illustrations. Chicago: The Year Book Publishers, Inc., 
1932. Price, S6.00. 

In this A'olume is given a brief review of the principal American and 
foreign contributions made to radiologic literature during the past year. 
Of its two parts, the first is devoted to diagnosis and the second to therapy, 
edited by Drs. Waters and Kaplan, respectivelj". The authors have suc- 
ceeded in presenting a concise and comprehensive resume of the progress 
made in radiology during the past 12 months. Numerous illustrations 
.and individual references to the original articles add materially to the 
value of this work. This volume should be appreciatively welcomed by 
those engaged in the practice of radiologj', as it affords an excellent pano- 
ramic view of the present status of this specialtjL K. K. 


The History of Dermatology. By William Allen Pusey, A.M., M.D., 
LL.D., Professor of Dermatologj*^ Emeritus, University of Illinois; some- 
time President of the American Dermatological Association and of the 
American hledical Association. Pp. 223; 32 illustrations. Springfield, 
111.: Charles C Thomas, 1933. Price, S3.00. 

The author, himself an eminent dermatologist, has produced for English 
speaking readere an account of dermatology that has previouslj' been 
available only in such works as Puschmann’s Handbnch, Richter’s Geschichte 
dcr Dermatologic or in the short introductorj' chapters of textbooks or 
.scattered through general medical histories. BelicAing that one should 
especially stud.v the masters, he has included more than 300 individuals 
in the 9 chajitcrs that chronologically divide the story of dermatologj’ 
between 3000 n.c. and modern times. More than lialf the space is required 
for the 19th and 20th centuries, however. Though there is considerable 
space devoted to matters that haA'c little to do Muth dermatology, this will 
doulitlcss not be objected to by the general reader. A novel and most 
useful feature is a 35-page Historical Index by Dr. Herbert Rattncr, which 
without pretending to absolute completeness gives significant data about 
.“kin disease, arranged alphabeticalBa The book is in Thomas’ accustomed 
high level of bookmaking, excellent paper, tj-pe (21 by 3S pica) and binding 
that inake.s it a delight to handle. It is, however, no exception to tlie dictum 
tliat the book without an error has never been printed. The illustrations 
are well chosen and for the most part e.xcellent. E. K. 


\ Guide to Hu.man Par.\sitology. By D. B. Blacklock, M.D. Omi-X.), 
D.P.H. (I.ON'D.), D.T.^I. (Liver.), Professor of Parasitology, Liverpool 
.School of Tropical Medicine, the University of Liveqiool, etc., and T. 
SouTHWKi.i,, D.Sc., Ph.D.. A.R.C.Sc., F.Z.S., F.R.S.E., Lecturer _in 
Helminthology, School of Tropical Medicine, Liverpool, etc. Pp. 271; 
122 illu.“trations, and 2 colored idatcs. New York: William Wood & 
Co., 1932. Price, .“SbOO. 

Tins is a well-written, c.arefully arranged and unusually comidete manual. 
The ojiening chapters are devoted to discus.sious of readily available sources 
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of material for studj’’; simple but practical and accurate means of diagnosis; 
the mechanics of the microscope, and its care, calibration and use; methods 
of examining material such as blood, feces and urine for parasitic organisms; 
and general phases of parasitology and nomenclature. This is folloAved by 
sections on spirochetes, protozoa, cestodes, trematodes and nematodes 
parasitic in man. There is a chapter on myiasis and one giving tabulated 
summaries of life histories, vehicles of transmission, modes of infection, 
tissues involved and diagnostic characters. The last hundred pages con- 
tain notes on the therapy of parasitic diseases, a list of apparatus and 
reagents that may be of value, a short list of reference books and an index. 
The sections dealing with each group of organisms open with general 
statements, definitions, keys for identification and diagnostic methods. 
Each organism is discussed with regard to geographic distribution, habitat 
in the host, morphologj’', life history, pathogenicity and diagnosis of infec- 
tion. Tabulated summaries of important facts are given at the end of each 
section. The illustrations are adequate. The diagrammatic life histories, 
of which there are 22, should be useful. Practicality is the keynote of 
the book. It affords a working knowledge of the subject, and is one of the 
best, if not the best, of its tjqre that has come to the attention of the 
Reviewer. H. R. 


Habits, Their Making and Unmaking. By Knight Dunlap, Professor 

of Experimental Psychology in the Johns Hopldns University. Pp. 326. 

New York: Liveright, Inc., 1932. Price, $3.00. 

Material in this Avork is divided roughly into two sections. The first 
portion presents the fundamental principles, the theories, the process and 
conditions of efficient learning. It is very interesting and easy reading and 
is presented largely from the vieAvpoint of the laboratory psychologist. 

The second section attempts to correlate the earlier material Avith the 
breaking of specific bad habits. Bad habits such as stammering, mas- 
turbation, tics and homosexuality and other reactions supposedly of psy- 
chological origin are used as examples in demonstrating hoAv the breaking 
of such habits may be carried out through a process of “negative practice,” 
or “unlearning,” in other Avords, a so-called reversal of the learning process. 

The author’s viewpoint is quite unique and certainly A’^er}'^ extreme, and 
cannot be said to be fundamentally sound; for the detailed discussion of 
the technique of treatment and associated material does not indicate an 
unprejudiced Imowledge of the deep motivations knoAvn to be back of such 
characteristics or habits. The chapter on the breaking of specific bad 
habits is particularly full of exaggerations and statements that are not 
supported by a wide “clinical” experience. The great simplification of this 
work, Avhich is intended for the lajunan, may be responsible for some of the 
dogmatic tenor but it does not help an other Avise ver}'^ novel presentation. 

The extensive appendix and bibliography is excellently arranged in direct 
connection AAuth the material presented in various chapters and can be said 
to be one of the most valuable portions of the book. L. S. 


Experimental Analysis of Developments. B}'’ Bernilvrd Durken, 
Professor in the University of Breslau. Translated by H. G. and A. 
M. NEAAmi. Pp. 288; 120 illustrations. Ncav York: W. W. Norton 
& Co., 1932. Pxice, $4.75. 

The problems and methods of exjierimental embr3'ologj', and some of 
the results achieA’ed, are here brought together m the fonn of a suiwe}’. 
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Tlie experimental method in the study of development -was used as early 
as the 18th centurj’, but its modern phase dates from Wilhelm Roux (1850- 
1924). The material is mostly from the lower vertebrates, especially the 
amphibians, and from the invertebrates. The subject matter is considered 
under 8 chapters, such as fertilization and the stimulus to development, 
the problem of determination, and the influence of environment on the 
process of development. The number of problems which have already 
been studied in this comparative!}' new field is impressive. The details 
of these are of the greatest interest to the experimentalist and embryologist, 
but the results and the principles involved have a much wider appeal. 

W. A. 


BOOKS RECEIVED. 


NEW BOOKS. 

A Texl-hooh of Neuropaihologij. By Arthur Weil, M.D., Associate Pro- 
fessor of Neuropatholog}’, Northwestern University Medical School, 
Chicago. Pp. 335, '200 illustrations. Philadelphia: Lea <fe Febiger, 1933. 
Price, .S5.00. 

Urine and Urinalysis. By Louis Gershenfeld, Ph.M., B.Sc., P.D., Pro- 
fessor of Bacteriology and Hygiene and Director of the Bacteriological 
and Clinical Chemistrj’' Laboratories at the Pliiladelphia College of 
Pharmacy and Science. Pp. 272; 36 illustrations. Philadelphia: Lea 
& Febiger, 1933. Price, S2.75. 

Les Rythnm et la Vie. By MM. L.ugnel-Lavastine, A. M. Ch.4noz, 
J. MoKcmvNiN, G. Richard, J. Guitton, F. Mentre, H. Duprat, 
H. Cardot and R. Biot. Pp. 264. Lyon: Librairie Lavandier, n.d. 
Price, 15 fr. 

Le Nyslagmvs Veslibidaire cl les R4actio7}s de Mouvements. By R. CnAOufi, 
Professeur libre d’oto-rhino-lar 3 'ngologie (Bordeaux). Pp. 64; 17 illus- 
trations, 2 in color. Paris: Norbert Maloine, 1933. 

Ccirico-vaginilis of Gonococcal Origin in Children. Report of a Project of 
The Belle^’ue-Yorlc^’illc Health Demonstration of New York City. By 
Walter M. Brunet, M.D., Dora M. Tolle, hl.D., Sara Alicia 
S cuDDER, and Anne Ruth AIedcalf. Foreword by Ejiily D. Bar- 
ringer, hl.D., Robert L. Dickinson, M.D., and William H. Park, 
AI.D. Pp. 97; 11 figures, 11 tables and 1 colored plate. New York: 
Milbank Memorial Fund, 1933. 

El Primer Ccnlcnar de Enfermos de Lepra Cnrados por el Dr. A. Benchclrit. 
Pp. 144 ; 100 illustrations. Bogotd; Editorial Minerva, 1933. 

The Vitamins in Health and Disease. By BiUiN'ETT Sure, Ph.D., Professor 
of Agricultural Chemistry, University of Arkansas, Fas'etterille. Pp. 
206; 4 tables. Baltimore: The Williams & Wilkins Company, 1933. 
Price, S2.00. 

Fighting Disease With Dntgs. The Story of Pharmacy. A SjTnposium. 
Edited by John C. Iui.\nt7,, Jr., vith an Introduction bj’ Dr. James 
H. Beal. Pp. 230; illustrated. Baltimore: The Williams & Wilkins 
Companj', 1931. Price, S2.00. 

Collected Reprints from the Laboratories of the Mount Sinai Hospital, 
New York, 1932. Louis Gross, M.D., Director. 

Ursachen wid Bchandlung dcr Kratikhcitcn (causae ct curac). By the 
Aebtissin Hildcgard von Bingen. Translated by Professor Dii. Hugo 
Schulz, Greifswald. Pp. 235. Munchen: AYrlag dcr Acrztiichcn 
Rundschau Otto Gmclin, 1933. Price: Paper, IMk. 10.80; Bound, Mk. 13. 
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Studies in the History of Ophthalmology in England Prior to the Year 1800. 
By R. Rxjtson James, F.R.C.S. (Eng.), Consulting Ophthalmic Surgeon 
to St. George’s Hospital and Senior Editor of the British Journal of 
Ophthalmology. Pp. 255; 9 plates. New York: The Macmillan Com- 
pany, 1933. Price, S4.00. 

Diet in Sinus Injections and Colds. By Egon V. Ullmann, M.D., Formerly 
Special Lecturer for Biology at the Oregon State College; Instructor at 
the First Medical Clinic at the University of Vienna, etc. Recipes and 

. Menus by Eliza Mez. Pp. 166. New York: The Macmillan Compan}'-, 
1933. Price, $2.00. 

Medicine in Canada. Vol. IX of Clio Medica. By William B. Howell, 
M.D., Anesthetist-in-Charge, Royal Victoria Hospital; Lecturer in 
Anesthesia, McGill University, Montreal. Pp. 137; 6 illustrations. 
New York: Paul B. Hoeber, Inc., 1933. Price, $1.50. 

El Asma Y Otras Enjermedades Alergicas. By Dr. Carlos Jimenez Diaz. 
Pp. 945; 88 illustrations, some colored. Madrid: Editorial Espaha, 
1932. Price, 60 pesetas. 

The Biochemistry of Medicine. Bj'^ A. T. Cameron, M.A., D.Sc., F.I.C., 
F.R.S.C., Professor of Biochemistry, Facultj'' of Medicine, University of 
Manitoba; Biochemist, Winnipeg General Hospital, and C. R. Gilmour, 
M.D., C.M., F.R.C.P. (C.), Professor of Medicine and Clinical Medicine, 
University of Manitoba ; Physician, Winnipeg General Hospital . Pp. 506 ; 
31 illustrations. Baltimore: William Wood & Co., 1933. Price, $7.25. 

International Clinics. Vol. II, Forty-third Series, 1938. Edited by Louis 
Hamman, M.D., Visiting Physician, Johns Hopkins Hospital, Baltimore, 
with the collaboration of various contributors. Pp. 314; 31 illustrations, 
1 colored. Philadelphia: J. B. Lippincott Company, 1933. • 

Hyperinsulinism, Pulmonary Hypertension, Stenosis of the Coronary Arteries, 
the Pathological Physiology of the Circulation, Hypertension, Abnormal Uterine 
Bleeding, Lymphogranuloma, Standards in Therapeutics, and Recent Progress in 
Obstetrics and Pediatrics are the subjects discussed in this interesting number. 

The Clinical Aspect of Chronic Poisoning by Aluminum and Its Alloys. By 
Leo Spira, M.D., with a Foreword by Professor Dr. Hans Horst 
Meyer, University of Vienna. Pp. 28; 1 illustration. London: John 
Bale Sons & Danielsson, Ltd., 1933. Price, 2/6. 

Causal Factors in Tuberculosis. A Report of an Investigation into the 
Incidence of Tuberculosis in Certain Tyneside Districts. By F. C. S. 
Bradbury, M.D., D.P.H., Medical Commissioner of Tyneside Inquiry. 
Pp. 126; various tables. London: National Association for the Pre- 
vention of Tuberculosis, 1933. Price, 2/-. 

The Medical Clinics of North America, Vol. 16, No. 6 {Mayo Clinic Number, 
May, 1933). Index Number. Pp. 239; 28 illustrations. Philadelphia: 
W. B. Saunders Company, 1933. 

A Laboratory Manual of Neuro-anatomy. Part II. Stereographic Plates. By 
C. L. Davis, M.D., Professor of Anatomy, University of Maryland, and 
H. S. Rubinstein, B.S., M.D., Instructor in Neuro-anatomy and Assis- 
tant in Medicine, University of Maryland. Baltimore: William Wood 
& Co., 1933. Price, $3.00. 

“ This series of stereograms was originally made for use in the teaching of neuro- 
anatomy at the University of Maryland Medical School. They represent an 
effort to provide the student at a minimum expense with a satisfactory substitute 
for the actual specimen. It is designed as an aid to laboratorj' study of the brain 
and for bringing to the study an adequate substitute for the specimens usuallj’ 
obtainable in the laboratory alone. Many structures which lend themselves to 
this method of demonstration are lacking, not because of greater importance of 
tho_ structures^ shown but because, in limiting the scope of the work to a point 
which brings it within the reach of most students, certain structures were arbi- 
trarily selected for demonstration and others omitted.” (From authors’ Intro- 
duction.) Part I, the book itself, will not be ready for publication for a considerable 
time. 
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The Heroic Age of Science. The Conception, Ideals, and Methods of Science 
Among the Aoicient Greeks. AYiluam Arthur Heidel, Research 
Professor of the Greek Language and Literature in Wesle.yan tlniversity; 
Research Associate of the American Council of Learned Societies of the 
Carnegie Institution of "Washington. Pp. 203. Baltimore: The "Williams 
& Wilkins Companj-, 1933, for Carnegie Institution of Washington. 
Price, S2.o0. 

A German Doctor at the Front (Die Front der Arzte). By Professor Dr. 
Wilhelm His. Translated from the Original German by Colonel 
Gustavus hi. Blech, hledical Corps, Reserve, and Brig.adier-Geneilvl 
Jefferson R. Kean, Medical Corps, U. S. A. (Retired). Pp. 230; 
1 illustration. Washington, D. C.: The National Publishing Company, 
1933 (American Edition). Price, $2.50. 

Modern Aspects of Gastro-enterology. By M. A. Arafa, M.R.C.P. (Lond.), 
Medical Assistant to Guy’s Hospital, London; Medical Tutor to the 
Egj'ptian University and Formerly Senior Medical Registrar to Kasr-el- 
ainy Hospital, Cairo. With a Foreword bj" Arthur F. Hurst, hl.D., 
F.R.C.P., Senior Ph 3 'sician, Guj’s Hospital, London. Pp. 374; 79 
illustrations. Baltimore: William Wood & Co., 1933. Price, $8.25. 

Filterable Virus Diseases in Man. Bj' Joseph Fine, M.D., B.Sc., D.P.H. 
(Glas.), D.T.jM. (Liverpool), Assistant to the Professor of Public Health, 
Edinburgh Univei-sity; Fonnerly Research Assistant, Sir Alfred L. Jones 
Laboratory (Liverpool School of Tropical hledicine), Freetomi, Sierra 
Leone; Late Assistant Pathologist, yVncoats Hospital, Manchester. Pp. 
144. Baltimore: William Wood & Co., 19.32. Price, $2.25. 


NEW EDITIONS. 


Surgical Pathology. By Willi.am Boyd, M.D., M.R.C.P. (Edin.), F.R.C.P. 
(Lond.), Dipl. Psycli., F.R.C.S., Professor of Pathologj', University of 
hlanitoba; Ikathologist to the Winnipeg General Hospital, Winnipeg, 
Canada. Pp. 86(1 ; 477 illustrations and 13 colored jilates. Third edition 
thoroughlj’’ revised. Philadelphia: AV. B. Saunders Company, 1933. 
Price, $10.00. 

This edition retains the excellences of former editions and this is intended as 
hiKh praise. In addition to extensive alterations, new sections have been added 
on: metabolism of tumors, the poitrigenous action of cabbage, chronic follicular 
gastritis, developmental enterogenous cysts, lesions of the appendices epiploica-, 
>Iasson’s musculonervous complex of the appendix, autoljdic peritonitis, chole- 
cj-stitis glandularis proliferans, high temperature deaths follom'ng cholecystectomy, 
obstruction of the common bile duct, non-obstructive hydroncphro.sis, injuries to 
the spleen, bloody discharge from the nipple, Cushing's syndrome, cj-sts of the 
semilunar cartilages, and the absorption of bone. 

.1 Dictionary of Grech and Latin Combining Forms Used in Zoological Karnes. 
By Edmund C. Jaeger, Hc.ad of the Dep.irtment of Zoologj', Riverside 
Junior College, Riverside, C.-tlifornm. Pp. 157. Second edition. Spring- 
field, 111.: Charles C Thom.ns, 1931. Price, $1.50. 

The Art of Marriage. A Scientific Trc.atisc. B\’ J. F. Hay’den, B.Sc. 
Pp. 218. Revisecl and enlarged edition. High Point, N. C. Book Sales 
Agenc.v, 1931. Sale.s agent: The Union Librart’ Association, New York. 
Price, 98 cents. 

There is no <iucstion but that these topics like those of birth control should be 
available to the intelligent public. 
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The Heart After Diphtheria. — The well known tendency for occa- 
sional involvement of the heart muscle and rare implication of the 
conduction system during the course of acute diphtheria has raised 
important questions in reference to this disease causing permanent 
heart damage. The first serious effort to make a study of the post- 
diphtheritic heart was made by White and Smith in 1905. Their 
cases were examined, however, only a comparatively few months after 
the patients w6re convalescent from diphtheria. Hoskin has also 
made an electrocardiographic examination in patients convalescing 
from the disease, while Jones and White 6 years ago examined 100 
patients who had had diphtheria from 5 to 8 years previousl 3 ^ They 
could find no evidence of organic heart disease in patients who had had 
diphtheria with that length of time intervening. Sutherland agrees 
that diphtheria does not have a lasting effect on the heart, whereas 
Rolleston thinks that it does produce injury and Butler and Levine 
hold the same view in the instance of heart block. Stanley Alstead 
{Lancet, 1933, 224, 413) has reinvestigated the whole subject, studying 
a large number of children who have had diphtheria 1 to 10 years prior 
to the time of the examination. A considerable number of the cases 
were excluded for various reasons Avhich might be instrumental in 
bringing heart changes as a result of some condition other than diph- 
theria. Ultimately 150 cases Avere selected for study. The average 
age of this group Avas 14 years. There Avere 21 (14 per cent) who had 
a history of clinical abnormalities in the heart during diphtheria. Only 
2 of these had any symptoms or signs of cardiac lesion on reexamination. 
Eight patients presented signs and symptoms suggestiA-e of cardiac 
abnormalities but 2 of these cases Avere subsequently omitted because 
the cardiac abnormality Avas of doubtful importance. In reAueAA'ing 
the brief case reports of these 8 cases it seems that there are 2 or 3 others 
AA'hich might Avell have been omitted, but aside from that, accepting 
the author’s diagnosis, only 3.3 per cent of the series showed clinical 
CA'idence of heart abnormality and, of these, only 2 shoAved abnormal 
electrocardiograms. In the group as a AA'hole, the electrocardiograms 
as contrasted Avith 100 control cases AA'ere virtually the same if such 
dilferences as occurred are considered to be caused by chance factors. 
The only exception to this AA^as that in 90 of the cases of diphtheria 
there Avas a negative or isoelectric T AA^ave, which abnormality may 



206 


PROGRESS OF MEDICAL SCIENCE 


or may not mean very much and is of doubtful pathologic significance. 
The P-R interval -vvas remarkably constant. In only 4 instances nns 
there any example of delayed conduction. The Q-R-S complex showed 
a complete absence of any evidence of intraventricular block. The 
author concludes that “there is nothing to suggest the occurrence of 
gross cardiac lesions as a result of previous attacks of diphtlieria,” 
although he does point out that the abnormalities of the T wave in 
Lead III which are so common in active diphtheria have a tendency to 
persist long after the disease has subsided. 
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J. WILLIAM WHITE PROFESSOR OF SURGICAL RESEARCH, UNIVERSITY OP PENNSYLVANIA, 

AND 

C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA, 


Duodenal Drainage in Gall Bladder Disease.— About a decade ago 
there appeared a large number of papers dealing with the use of duo- 
denal drainage in the diagnosis and treatment of disorders of the 
biliary tract. The interest in this subject was not prompted by new 
discoveries, but rather by the enthusiasm of individuals who attempted 
to correlate physiologic principles and clinical methods witli diseases 
of the bile passages. The chief exponent of duodenal drainage for 
the diagnosis and treatment of disorders of the biliary tract was Lyon 
{Am. J. Med. Sci., 1920, 160, 515), who believed that by the application 
of the theory of Meltzer {Ibid., 1917, 153, 469) concerning the con- 
trary innervation of the gall bladder, and the sphincter of Gage and 
Oddi, the gall bladder could be made to empty its contents into the 
duodenum and that he could collect fractionated specimens of bile 
from the duodenum. From an examination of these bile fractions 
Lyon thought that he could differentiate various conditions of the 
gall bladder and by repeatedly draining the bile from the diseased 
gall bladder could restore that organ to its normal state. He not only 
felt tliat by this method he could determine the presence or absence 
of pathologic lesions of the biliary tract, but could localize the portion 
of the tract involved by the mucosal cells found in the material removed 
from the duodenum. 

The objections which arose following Lyon’s pajier are too voluminous 
to include in a review. Suffice it to say that these objections dealt 
chiefly with the ability to cause emptying of the gall bladder, and even 
if the gall bladder could be made to empty, with the identification of 
the gall bladder fraction as such. In regard to treatment by duodenal 
drainage, those opposed to Lyon’s method did not believe that it 
could bring about improvement in the presence of stones or in a viscus 
whose walls were infected. Lmbounded enthusiasm on one hand and 
extreme skepticism on the other made it difficult to evaluate the 
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method. In 1924, Jones {Arch. hit. Med., 1924, 34, 60) summarized 
the controversy thus: “Unquestionably, the early, rather extravagant 
claims 'for the method, as a means of diagnosis and treatment, have 
not been fulfilled. It is also unfortunately true that much of the 
criticism and pessimism with which the subject is now viewed is due to 
the claims that have been made by some enthusiasts as regards tlie 
efficacy of treatment by duodenal drainage. The undoubted psycho- 
logic effect produced by such treatment has undoubtedly been over- 
looked, or not mentioned by many. On the other hand, the somewhat 
unequivocal stand of Alvarez and other authors, that the method is 
without any value, seems equally unjustifiable.” 

When Graham and Cole (J. Am. Med. Assn., 1924, 82, 613) pre- 
sented cholecystography as a means of determining the functional state 
of the gall bladder the question as to the efficacy of duodenal drainage 
was in doubt and the method was used routinely in but few clinics 
tlu’oughout the country. With the advent of cholecystography other 
tests for the diagnosis of disorders of the gall bladder became over- 
shadowed. However, in spite of the widespread favorable results with 
the Graham-Cole test, there were those who, while not agreeing com- 
pletely with Lyon, felt that the use of duodenal drainage had merit 
as a diagnostic test. Lyon {Am. J. Med. Sci., 1920, 160, 515) depended 
upon the color and consistency of the gall bladder fraction, the reaction, 
the microscopic appearance of the cellular debris, and the ease with 
which this dark fraction could be obtained, for his interpretation of 
the state of the gall bladder and bile ducts. 

Jones {Arch. Int. Med., 1924, 34, 60) and Piersol, Bockus and Shay 
{Am. J. Med. Sci., 1928, 175, 84) stated that a study of the sediment 
obtained after di’ainage was of the greatest diagnostic import, espe- 
cially the finding of cholesterol or so-called calcium bilirubinate crystals. 
During the past year Rousselot and Bauman {J. Avi. Med. Assn., 
1933, 100, 254) and Rafsky {Am. J. Med. Sci., 1933, 185, 851) have 
published papers which emphasize anew the advantages of a study of 
this sediment in the diagnosis of cholelithiasis. 

Whether or not the incidence of accurate diagnoses will be higher 
from a study of the crystallography of the bile obtained from duodenal 
drainage than from the more commonly used method of Graham and 
Cole {J. Am. Med. Assn., 1924, 82, 613) cannot be answered from a 
small series of cases presented from a few clinics. Either method of 
study requires skill not only in obtaining the necessary data, but in 
the interpretation of the findings. Piersol, Bockus and Shay {Am. 
J. Med. Sci., 1928, 175, 84), in comparing the two methods, reported 
correct diagnoses in 88 per cent of cases by means of duodenal di-ainage 
as compared with 65 per cent vdth oral cholecystography. Their results 
from duodenal drainage are very commendable, but the results from 
cholecystography seem low. Later, Bockus, Shay, Willard and Pessel 
(J. Am. Med. Assn., 1931, 96, 311) in an additional study reported that 
in their hands duodenal drainage gave 98 per cent correct results as 
compared with 88.4 per cent by cholecystography. However, it appears 
that with individuals less skilled in duodenal drainage, cholec^’^stogi’aphy 
is still the method of choice for the diagnosis of gall bladder disorders. 

Since much of the confusion concerning the place of duodenal drain- 
age in the diagnosis of gall bladder disease has resulted from loose 
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tenninology and much theorizing, the use of the term “calcium bili- 
rubinate crystals” for the material which the adherents of the duodenal 
drainage method believe is characteristic of cholelithiasis is unfortunate, 
in that it suggests that the identity of the material is as M’ell known 
as is the entity spoken of as “cholesterol crystals.” The fact that this 
material is colored might suggest the presence of bilirubin, but there is 
no very plausible reason for stating definitely that the material is the 
calcium salt of bilirubin. 
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The Treatment of Eclampsia and Pre-eclampsia With Thyroxin.— 
IvusTNER {Klin. M'clnischr., 1932, 11, 1016) and others claim that in 
eclampsia there is an increased acti^•ity of the hj^ophysis, with an 
increased production of posterior lobe hormone. Although evidence 
is available that thjToid function is also increased, as a result of the 
overactivity and antagonistic effect of the posterior lobe pituitary 
hormone, the balance is dominated by the latter. This concept sug- 
gests that the use of thjToxin in eclampsia is rational. The author 
administered thyroxin in 48 cases of eclampsia. The daily dose varied 
usuall,v between 2 and 3 mg. by moutb. The total amount admin- 
istered also showed considerable variations. One patient received 
S mg.; another, 48 mg. In 26 cases, the author claims an improvement 
due to thjToxin. The improvement manifested itself either in the 
cessation of convulsions or in decrease of the edema. In IS cases the 
improvement was not definite. One patient died. None of the cases 
with marked improvement bad an arterial pressure over ISO mm. Hg 
.systolic pre.ssurc; but tbe edema in this group was usually of marked 
degree. The group with no improvement, on the other hand, exhib- 
ited a relatively higher systolic arterial pressure (ISO to 230 mm. Hg) 
and slight edema only. Cases with pre-eclamptic manifestations 
showed particularly marked improvement. The author does not ad\’o- 
cate thyroxin thcra])y alone, but states that in some cases it may be of 
great benefit. Even relatively large do.ses of thyroxin failed to exert 
obvious harmful effects on the mother or on the fetus. 


Clinical Experiences With Glucose-insulin Treatment of Cardiac 
Disease. — Following the introduction of the thcrajH'Utic administration 
of glucose liy lUidigen as a valuable addition to the usual inctho<I.s of 
the treatment of cardiac failure, there has more recently been recom- 
mended a modification of his jilan of therapy in which from 30 to 
.Y) gm. of glucose are given orally or intravenousl.v in the morning 
fasting state and are followed in from I.") to 20 minutes by a subcu- 
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taneous dose of 10 to 30 units of insulin. In view of the fact that 
insulin has been proved to exert harmful effects in the presence of the 
diseased heart, possibly because of its effect upon glycogen metab- 
olism in the heart, Lascii {Med. Klin., 1932, 28, 1675) studied this 
procedure in 12 patients suffering from the severest grade of chronic 
cardiac insufficiency. All 12 were subjected to thoroughly controlled 
observations which were continued over a considerable length of time. 
After their response to the prolonged administration of salt-poor diet, 
digitalis and salyrgan there was added without alteration in their 
previous treatment the daily administration for 10 days of 50 gm. of 
grape sugar administered orally and followed after 15 minutes by 
10 units of insulin. The author was unable to find any evidence that 
this addition of sugar and insulin was in any way beneficial to the 
patient or altered his response to the previous treatment. In some 
of the cases, moreover, the patient’s condition was actually less favor- 
able following than before the administration of the sugar and insulin. 
The author concludes that this form of therapy for the decompensated 
cardiac patient is not only valueless but may actually be harmful. He 
specifically states, however, that this is not to he construed as reflecting 
upon the therapeutic value of the intravenous use of glucose without 
insulin. 


Bichlorid of Mercury Inhalations in the Treatment of Gangrene of 
the Lung.— Engel {Dcidscli. vied. Wchnschr., 1932, 58, 1924), having 
obtained such very satisfactory results from its employment along 
with other methods in the treatment of gangrene of the lung, seeks to 
reintroduce the use of inhalations of a vapor of a 1 to 1000 solution of 
corrosive sublimate. He reports 12 patients so treated in the last 
few years of whom 4 died, 3 were significantly improved and 5 com- 
pletely cured. He administers these sublimate inhalations 2 or 3 
times daily, spraying in the form of steam a dose of 25 cc. of the solu- 
tion at each application. He has never seen any unpleasant or harm- 
ful effects in spite of sometimes having continued this treatment for 
5 or 6 weeks, and there has never been any evidence of mercurial poison- 
ing. He warns that on account of mild irritative conjunctivitis the 
eyes should be protected from the sublimate spray. The benefieial 
effects of the treatment usually begin promptly and are first seen in a 
diminution or disappearance of the putrid odor of the sputum and 
breath. This is followed by diminution in the amount of sputum 
and a fall in the temperature. Since the value of arsphenamin and 
of myrtol are so well established, he combines the administration of 
these agents with the use of sublimate spray. 


Work and Insulin in the Management of Diabetic Patients. — It is 
established that in milder cases of diabetes moderate or severe muscular 
exercise usually acts beneficially; the blood sugar falls and the glyco- 
suria may even disappear. In severe cases, on the other hand, there 
may follow an increased blood sugar content and glycosmla, and aeetone 
bodies may appear. Brauch {Deniscli. Arch. f. Jdin. Med., 1932, 174, 
352) reinvestigated this problem AHth reference to tlie usual oceupa- 
tional work of the patient and to insulin dosage. For this purpose a 
comparison was made of the patients’ behavior while performing their 
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usual work in the morning and while resting. These tests were repeated 
in some of the cases 2 months after the dietetic-insulin-work regime 
was established. In everj' case the arrangement followed has con- 
sidered the individual occupation and character of the diabetes. The 
response of the patients to muscular work was not uniform. In 3 
patients the occupational work resulted in a marked lowering of the 
blood sugar and urinary sugar elimination. In 7 patients a similar 
response was observed after moderate work. In 2 patients no differ- 
ence was noted while at rest or while working. In 1 severe case the 
work resulted in an aggravation of the condition. The author empha- 
sizes the value of individual gauging of work, diet and insulin. 
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Raw Basic Feeding in the Prevention and Treatment of Dental 
Caries.— Kggeuiass and King (Arch. Pediai., 1933, 50, 307) state that 
dental caries is a syndrome of many systemic and local disturbances 
rather than a simple disease of single etiology. Determination of the 
degree of dental caries was made by means of Bodecker’s life caries 
index in children under continuous supervision for other systemic con- 
ditions. Children free from dental caries were of the more stable ele- 
ments of their race, whose general and mouth hygiene were superior 
to children with marked dental caries. Dental caries is at its maximum 
at G years for deciduous teeth and at 12 years for pennanent teeth, 
tiie incidence increasing rapidly with age. This rhythm parallels tiiat 
of development, thus relating dental caries to deep-seated metabolic 
changes in the growing body. The degree and prevalence of dental 
caries was not affected by recurrent mouth and upper respiratory 
infections. Dental caries is neitlier prevented nor minimized by breast 
feeding. Children free from dental caries were maintained in infancy 
on base-forming dietaries containing early additions of semisolid feed- 
ing in the first months of life. Children with moderate and extreme 
dental caries showed inadequate intakes of vitamins B, C and D. 
Those maintained on kctogenic diets, base-fonning in their mineral 
content, showed marked dental caries. Those free from dental caries 
showed consistently a dietary intake excessive in alkali-forming minerals 
with a preponderance of raw fruits and vegetables. Races immune 
to dental caries consume sufficient raw alkali-fonning fruits and vege- 
tables to balance the acid-forming fresh fish and raw meat. 

The Relationship of the Rheumatic Process to the Development of 
Alterations in Tissues. — Coburn (.i-lm. J. Dh. Child., 1933, 45, 933) 
says that when the rheumatic subject is infected with die hemolytic 
streptococcus, the initial rc.sponse is of the usual character. If the 
infection is limited to the upper respiratory tract, recovery follows in 
the course of a few days. This illness, although mild, may he the first 
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phase in the development of a severe rheumatic attack. Following the 
subsidence of the local infection, the patient usually regains his usual 
health, and nothing abnormal is detected clinically. This quiescent 
stage of days or a few weeks represents the second phase in the evolu- 
tion of the rheumatic process. This second phase persists until there 
is a response in the production of immune bodies in the peripheral 
circulation, whereupon the rheumatic process is activated in susceptible 
persons. When this occurs, the initial response is characterized by 
manifestations of a hemorrhagic nature. The most frequent are epis- 
taxis and the erythemas. Melena, hemoptysis and hematemesis also 
occur. Studies of the excretion of erytlrrocytes in the urine indicate 
that there is a very close relationship of hemorrhage to the rheumatic 
process. Late in the attack, when symptoms are subsiding and abnor- 
mal urinary manifestations have disappeared, there may be a second 
stage, characterized clinically perhaps only by the appearance of 
subcutaneous nodules. When it was possible to study the tissues of 
patients dying during the initial stage of a rheumatic attack, hemor- 
rhagic lesions without distinctive histologic character were conspicuous. 
The appearance of these non-specific lesions suggested the activity of 
a single process with varying degrees of intensity. This varied from 
engorgement of the bloodvessels; alteration of the permeability of the 
vascular tissues with diapedesis, but without demonstrable change in 
the structure, to inflammatory reaction. The damage to the tissue in 
the patients with acute rheumatism was characterized by the absence 
of detectable microorganisms and commonly by vasodilatation, swell- 
ing of the endothelium, necrosis of the collagen, infiltration with various 
wandering cells, and especially hemorrhage. During the first cycle of 
the rheumatic attack, few or no Aschoff bodies were detected in the 
cardiac muscle, but the diagnosis was established by the presence of 
the specific lesions in the endocardium. In this group most of the 
rheumatic subjects who died survived a long illness with rheumatic 
fever. In these patients hemorrhage was not conspicuous, and numer- 
ous Aschoff bodies were found in the heart muscle. The constant 
proximity of the Aschoff cells to necrotic collagen in these myocardial 
nodules suggest the process of healing. The evolution of rheumatic 
fever consists of three phases. In most instances recognition of the 
condition clinically is not established until the development of the 
third phase. 


Studies in Cretinism and Hypothsnroidism : Blood Cholesterol.— 
Buonstein (.7. Am.. Med. Assn., 1933, 100, 1661) undertook this study 
in order to establish an additional method for regulating thjuoid ther- 
a])y, and so that the clinical course of the thyroid-deficient child might 
be better understood. It has been sho^^^l previously in adults that a 
relationship existed between hypercholesteremia and hypothyroidism. 
It was attempted to show that a similar relationship existed in child- 
hood. The blood cholesterol was determined in 25 children in whom 
no known derangement of cholesterol metabolism was present, and 
the average was found to be 190-1-. This value for cholesterol is sub- 
stantiated by the results of other investigators in this field. Hjqjer- 
cholesteremia was foimd in the 12 thyroid-deficient children studied. 
The values ranged from 277 to 782. Thjuoid therapy definitely lowered 
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the blood cholesterol in the cases cited, in addition to raising the basal 
metabolic rate and effecting clinical improvement. It is desirable to 
have an additional method for the diagnosing and treating of thyroid- 
deficient children, particularly in infants and in borderline cases. The 
use of cholesterol as an aid in the diagnosis and the regulation of 
therapy offers very satisfactory and definite possibilities. 


DERMATOLOGY AND SYPHILIS, 


UNDER THE CHARGE OF 

JOHN H. STOIvES, M.D., 

PROFESSOR OF DERUtATOLOQT AND STPHIIOLOOT, SCHOOL OF MEDICINE, 
UNn'ERSITT OP PENNSYLVANIA, 

AND 

VAUGHN C. GARNER, M.D., 

ASSISTANT PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OP PENNSYLVANIA. 

Bacteriologic Studies on Lichen Planus. — In a disease whose etiology 
has occasioned much speculation, Jacob and Helmbold (.4rc/(. Dermal, 
and Syph., 1933, 27, 472) present significant e\ddence for a specific 
organismal cause. These authors have isolated a Gram-negative, 
anaerobic, non-motile, non-spore-bearing bacillus from excised lesions 
in 25 of 28 cases of lichen planus studied. The organism, though some- 
what poljnnorpliic, resembles organisms of the colon tj^ihoid type but 
cannot as yet be definitely classified because of its relatively poor 
growth. Semisolid dextrose serum agar containing cubes of human 
tissue was tlie medium used. The serum must be inactivated at from 
5G° to G0° C. for a number of hours. The organism was not found in 
normal skin nor in a number of cases of otlier papular diseases used as 
controls. Inoculation of human skin witli the organism isolated in a 
few instances produced lesions which both clinically and histologically 
resembled lichen planus. 


Postoperative Gangrenous Ulcer of the Abdominal Wall. — Increas- 
ing interest has been shown in the occasional development of post- 
operative gangrenous ulcers usually following septic operations on the 
abdominal cavity, generally in men, and Duemi.ing and Elston {Arch. 
Dermal, and Syph., 1933, 27, G24) give an excellent review of the litcni- 
ture, discuss the clinical features, and report an additional case follow- 
ing operation for a ruptured gastric ulcer, with new suggestions for 
treatment. ^Yhile authorities vary as to the causative organism, the 
consensus of opinion points to a streptococcus and a staphylociK'cus 
which invades the tissues in symbiotic relationship. This type of pro- 
gressive gangrenous ulceration usually develops about a drainage open- 
ing or stitch hole from 7 to 21 daj’s postoperatively. Most cases follow 
operations on tlie gidl bladder or intestinal tract in men, rare examples 
in women even after operation for pelvic inflammatory disease being on 
record, however. The condition begins as a small, painful, purplish 
jiapule which breaks down, ulcerates and spreads in a serpiginous 
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manner, involving skin, subcutaneous tissue and fascia. In the absence 
of effective treatment, the process will involve the entire abdominal 
wall within a period of a few weeks. The authors advocate the use of 
the infiltration of skin and subcutaneous tissue in advance of the gan- 
grenous process with 5 cc. of bacteriophage (staphylococcus and colon 
bacillus). This was followed by a general reaction with chill and eleva- 
tion of temperature to 103° F. in the patient under observation, but 
repetition of the infiltration at a 5-day interval for 3 times resulted in 
less systemic reaction and prevented further extension of the process. 
The authors also recommend the use of oxyquinolin sulphate and 
scarlet red impregnated gauze originally advocated by Bettman as an 
epithelial stimulant and for relief from pain attendant on changing 
dressings. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE charge OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GYNECOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA. 

AND 

FRANK B. BLOCK, M.D., 

SURGEON, JEWISH HOSPITAL, PHILADELPHIA. 


Friedman Pregnancy Test.— Since the introduction of the Aschlieim- 
Zondek biologic test for pregnancy, there has lieen considerable interest 
in work of this sort because of the very high percentage of accuracy. 
The modification of the test devised by Friedman, in which rabbits 
are used instead of mice, has been accepted by many investigators on 
account of certain economic and practical advantages. According to 
McNeile and Reynolds {Calif, and West. Med., 1933, 38, 1) the 
Friedman test has an accuracy of about 98 per cent, which parallels 
that of the Aschheim-Zondek test. It is as yet uncertain as to exactly 
how soon after conception the reaction becomes positive, probably 
not under 3 weeks, so that early pregnancy, if negative, should be 
checked a second time 7 to 10 days later. The test determines the 
presence of live placental tissue or tissue of placental origin in contact 
with the maternal circulation. It may, therefore, give false positives 
in the presence of missed abortions, incomplete abortions or ectopic 
pregnancies with dead fetal tissue. The reaction might be positive in 
the case of a macerated fetus as the placenta in these cases frequently 
contains live tissue. The test is strongly positive in the presence of 
hydatid mole and chorionepithelioma, and quantitative Aschheim- 
Zondek tests become an important aid in the diagnosis, treatment and 
prognosis of these conditions. Primary ovarian failure or castration 
may cause a compensatory hypertrophy of the anterior lobe of the 
pituitary gland which may throw an excess of its hormone into the 
circulation, thus accounting for a certain number of false positive 
reactions. The technique which they suggest is the injection of 7 cc. 
of fresh urine on 2 successive days, using a controlled rabbit o^•er 12 
weeks of age, killing the animal at 48 hours. 
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OPHTHALMOLOGY 

TJKDER THE CHARGE OF 

WILLUM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHAIiMOEOGY, MATO CLINIC, ROCHESTER, MINN., 

AND 

H. P. WAGENER, M.D., 

assistant PROFESSOR OF OPHTHALMOLOGY, MAYO FOHND.ATION, ROCHESTER, MINN. 


Ocular Syphilis. — III. Re\4ew of the Literature and Report of a 
Case of Acute Sj^ihilitic Meningitis and Meningoencephalitis with 
Special Reference to Papilledema. Drake {Arch. Ophfhctl., 1933, 9, 
234) reports a case of acute syphilitic meningitis and meningoencephal- 
itis in which bilateral choked disks with concentric contraction of tlie 
visual fields and limitation of external and dovTiward rotation of the left 
eye were prominent symptoms. The patient also had occipital head- 
aches, rigidity of the neck, nausea and vomiting, left facial weakness 
and slug^sh pupillary' reactions. The Wassermann reactions of both 
blood and spinal fluid were strongly' positive. The spinal fluid contained 
227 lymphocytes per cubic millimeter. Under intensive antiluetic 
treatment, the edema of the disks receded promptly' and had completely 
disappeared in about four months. The vision was considerably im- 
proved. Although some authorities believe that acute syphilitic menin- 
gitis is always a neurorecidive, only 11 of the 50 cases found in the 
literature by the authors had had previous antisypliilitic therapy'. Of 
the 30 cases in which examination of the ocular fundus was recoMed, 8 
showed papillitis, 14 bilateral papilledema, and 2 unilateral papilledema. 
Mgy'll-Robertson pupils were present in 7 cases. The Wassermann 
reaction of the blood was strongly' positive in 45 of 48 cases. The Was- 
sermann reaction of the spinal fluid was strongly' positive in 49 of the 50 
cases. The average cellular content of tlie spinal fluid was 414 cells 
per cubic millimeter. The majority' of the cells were lymphocy'tes. 
Papilledema of sy'philitic origin is almost invariably' a sy'mptom of 
acute sy'philitic meningitis or meningoencephalitis, which may' occur 
during the secondary' stage or more rarely' as an acute exacerbation in 
congenital syphilis, or in a latent period of the tertiary stage. Asso- 
ciated symptoms are headache, nausea and vomiting, coma, delirium 
or some other mental disturbance, and involvement of other cranial 
nerves, especially' the 3d, Gth, 7th and Sth. The Wassermaim reaction of 
the blood is positive in about 90 per cent of cases, and that of the spinal 
fluid is always positive. The cerebrospinal fluid is always under 
increased pressure and contains an increased number of cells. If the 
Wa.sscrmann reaction of the spinal fluid is negative on several successive 
examinations, tlie diagnosis of acute sy'philitic meningitis is not justified. 
The prognosis is usually' gootl if antisyphilitic treatment is started 
promptly'. The papilledema usually' responds very' well to antisy'philific 
Treatment, but in some cases is followed by postneuritic atrophy. 
Hi.stologically, acute syphilitic meningitis is characterized primarily 
by' a diffuse, small cell infiltration of the iiiaaraclmoid in which ly'mpho- 
cytes predominate. The infiltration occurs especially' around the 
blooflvcssels and extends along them into the brain tissue. The region 
of the chiasm is often involved in the meningitic process, and the cranial 
nerves, especially the optic and auditory, arc often m.arkcdly infiltrated 
with lyamphocytc-s and pl.'vsma cells. 
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OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 

dbWAYNE G. RICHEY, B.S., M.D., 

MERCY IIOSPITAE, PITTSBURGH, PA. 

I 

The Relationship of Upper Respiratory and Alimentary Tract Flora 
to Mastoid Infections, With Particular Reference to the Epidemiology 
of Mastoiditis, — Wisely employing Holman’s method for differentiating 
and classifying streptococci, Kopetzky and Hadjopoulos {Laryngo- 
scopc, 1933, 42, 661) correlate the bacteriologic findings of cultures made 
from otitic suppurative lesions with their analyses of eertain statistics 
collected from the records of a general hospital during the sexennium 
1926-1931. From an epidemiologic standpoint, it was found that 
approximately 3 per cent of the total hospital admissions were otologic 
cases, which seemed to increase in number triennially. The incidence 
of acute otitic infections reached the peak in March and April ; whereas 
the gi’eatest number of chronic cases occurred in August and September. 
The mortality curve virtually paralleled that of the chronic infections, 
and was highest when the general incidence was lowest. The authors 
believe their studies confirm a phenomenon common to all epidemics — 
namely, towards the end of the epidemic the ratio of mortality to 
morbidity shifts in favor of mortality. The general mortality rate was 
somewhat over 5 per cent, ranging between 8.6 per cent in 1930 and 
2.3 per cent in 1931. Unable to explain this fluctuation satisfactorily 
by data at hand or by merely differentiating the streptococci (which 
were by far the commonest microorganisms encountered) into the 
three major groups — hemolytic, green and indifferent— the authors 
proceeded more minutely to analyze their bacteriologic data. The 
bacteriologic technique for differentiation and classification of the 
streptococci was that of Holman, although from the authors’ descrip- 
tion one gets the impression that the individual strains were not isolated 
in pure cultm-e before being introduced into the differential fermenta- 
tion “sets.” Moreover, pneumococcus. Type HI, is classified as a 
streptococcus. Hemolytic streptococci were found to be the infecting 
microbe in about 90 per cent of all cases. S. pyogenes accounted for 
80 per cent of the cases dying from mastoiditis. S. infrequens was 
associated oftenest with cluonic mastoiditis. Study of the annual 
variations of the streptococcic types in mastoiditis revealed an orderly 
sequential periodicity, suggesting major cyclic recurrences every o or 
6 years. Aceording to their findings, indifferent streptococci predom- 
inated in 1927 and 1929. S. infrequens in 1928, S. pj'ogenes in 1930, 
and S. subscidus hemolyticus in 1931. The authors state that “the 
existence of such a cyclic change in streptococcic types is borne out by 
the findings for all other metastatic foci as well as otitie infections.” 
A related paper, “ The Prognostic Value of Streptococcic Subculture in 
Affections of the Ear,” was published subsequently by Hadjopoulos 
in Laryngoscope, 1932, 42, 771. 

Abstractor’s Note. — Holman’s original contribution, “The Classification of 
Streptococci,” appeared in J. Med. Res., 191C, 24, 377, and was abstracted in Am. J. 
Med. Sci., 1917, 153, 427. 



30G 


Progress of jiedicae .scien’cr 


RADIOLOGY 


UNDER THE charge OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAY’O CLINIC, 
ROCHESTER, iUNN. 


d’Arsonvalization in Hyperpiesis. ~ In the opinion of Htjmphris 
{Arch. Phi/s. Thcr., X-ray, Rad., 1932, 13, 786) the importance of tlie 
d’/Vrsonval current in its ability to lower a high blood pressure can 
hardly be overestimated. When there is failing ventrieular compen- 
sation no attempt should be made to lower the peripheral resistance, 
but these cases are in the minority. In tlie great majority of cases the 
increased tension is due to the imperfect elastic recoil in the arterioles 
(even with arteriosclerosis) plus increased peripheral resistance, and in 
these cases the d’Arsonval current acts as a safe specific. The author 
regards it essential to employ apparatus capable of delivering 2500 ma. 
by the auto-condensation method. 


A Roentgen Ray Sign in the Diagnosis of Reducible Esophageal 
Orifice Hernias. — A roentgenologic sign of reducible hernias at the 
esophageal orifice is described by Carty {Radiology, 1933, 20, 174). 
Tlie patient is examined in the vertical, right anterior oblique position, 
and the ordinary barium mixture is employed. While the breath is 
held in full inspiration the patient is told to swallow. At that moment 
the examiner exerts pressure on the anterior abdominal wall with his 
hand. If a hernia is present the barium stream usually takes an upward 
course as it is about to enter tlie stomach. For obvious reasons roent- 
gcnographic, depiction is usually impracticable, and the observation is 
essentially roentgenoscopic. 


"What Do You Think of Physical Medicine? — Shaull {Arch. Rhys. 
Thcr., X-Ray, Rad., 1933, 14, 105) points out that it is as difficult to 
answer this frequently asked question as to answer “What do you think 
of Radiology?’’ or “What do you think of internal medicine?’’ Physical 
medicine is neither a cult nor a system of healing, and there is no 
definite line of demarcation between this specialty and surgery or 
internal medicine. To remove a tumor a surgeon may employ an 
ordinary scalpel, one heated in a bed of coals, one heated by an electric 
current, or a cold wire needle with an undamped high frequency current 
concentrated at its point. In the first two instances the procedures 
are recognized as surgical; in the last two the operator is perhaps 
employing physical therapy, although there is no vast difference 
between any of the methods. In a patient sulfering from paresis the 
internist produces a certain number of tempcr.aturc elevations l)y 
inoculating liim with malaria. The physical therapist produces exactly 
the same number of temperature elevations of exactly the same curve 
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(if he elects) with diathermy or the hot bath. The results, as far as 
the paresis is concerned, are quite comparable. It is true that the 
internist has the malarial parasite and the anemia it has produced to 
deal with at the end of the series, while the physical therapist has 
only to turn off his machine or drain his tub. The attempt to evaluate 
physical medicine as a whole should be abandoned. It is almost as 
foolish as to attempt to evaluate internal medicine as a whole. In its 
place the critical evaluation of new appliances and methods of physical 
therapy by capable men is very badly needed. 


NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OP 

FRANKLIN G. EBAUGH, M.D., 

PROFESSOR OF PSYCHIATRY IN THE UNIVERSITY OP COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY IN THE UNIVERSITY OF COLORADO. 


Psychologic Changes in Normal and Abnormal Individuals Under 
the Influence of Sodium Amytal. — Lindermann {Am. J. Psychiat., 
1932, 11, 10S3) feels that sodium amytal produces a marked change 
in the behavior of certain types of psychotic patients and a less pro- 
nounced change in the emotional attitudes of normal individuals, on 
the basis of the release of inhibitions. It allows the study of the 
thought content of stuporous patients, which was previously not pos- 
sible and gives material which can be used in psychotherapeutic efforts. 

Mental Disorders in Siblings.— Humm (/Im. ./. Psychiat, 1932, 12, 
239) presents a study of several hundred individuals in order to deter- 
mine the relative importance of hereditary and environmental factors 
in persistent criminalism, manic-depressive psychoses, dementia precox, 
epilepsy and mental deficiency. The individuals consisted of 858 sib- 
lings of patients suffering from mental disorders and 214 pairs of twins, 
one or both of each pair being affected with a mutual disorder. He 
found that the closer the degree of genetic relationship to an affected 
subject, the greater the tendency to mental disorder; that some pre- 
natal factor or factors other than heredity play a part in the causation 
of mental deficiency; that such factor or factors are more frequently 
operative in twin than in single births; and that this factor or factors 
are apparently not operative in the other mental disorders studied. 
He found also that many siblings were affected with disorders dis- 
similar to those of their respective prepositi. He found a very frequent 
familial coexistence of epilepsy ■w'ith migi’ainous headaches, enuresis 
and outliursts of rage. In a similar way he found a familial association 
between manic-depressive psychoses and cases of cycloid personality. 
The incidence of mutual disorder was greater in the males than in the 
females, although the female ratio is unquestionably greater in manic- 
depressive psychoses and in mental deficiency. 
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PATHOLOGY AND BACTERIOLOGY 
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OSKAR IvLOTZ, M.D., C.M., 

PROFESSOR OF PATHOEOGT, UNIVERSITT OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OP BACTERIOI-OGT, UNIVERSITT OP TORONTO, TORONTO, CANADA. 


Contributions to the Pathologic Physiology of Inflammation: The 
Action of Histamin on Tissue Metabolism. — Experiments on white 
mice were carried out by Bungeler (Frankf. Ztschr. f. Path., 1932, 44, 
1) to determine whether histamin injected into the living animal or 
allowed to act directly upon fresh tissue in vitro would influence the 
-tissue metabolism as determined by the Warburg method. It was 
shown that the injection of small amounts of histamin corresponding 
to about one-tenth of the letlial dose brought about a definite increase 
in the oxygen consumption of the liver tissue; the greatest increase 
was observed within an hour of the injection (40 to 50 per cent above 
tlie normal Oj consumption) and fell off to normal witliin 2 or 3 hours. 
This tj-pe of increased metabolism corresponds to that observed by 
Hess {Frank/. Ztschr. f. Path., 1931, 42, 89), follondng experimentally 
induced inflammation of the skin. The author, therefore, believes 
that the elevation of tissue metabolism observed by Hess was due to 
the liberation of histamin into the blood stream from the foci of inflam- 
mation in tlie skin. He draws attention to the evidence brought for- 
ward by other authors purporting to show the appearance of histamin 
in anaphydaxis and inflammation and concludes Fischer-Wasels 
(Frank/. Ztschr. /. Path., 1931, 42, 1) is correct in his theory’’ that the 
toxic effects (Fernwirkungen) of inflammation are due in part at least 
to tlie liberation of products of protein disintegration, chief of which 
are liistamin and allied substances. The injection of large doses of 
histamin leads on the other band to a depression of liver metabolism 
(if the animal is examined in the stage of severe shock). This change 
of tissue respiration corresponds to that which the author has shown 
to occur in anaphydactic shock. 

Contributions to the Pathologic Physiology of Inflammation: The 
Effects of Localized Inflammation on the Reticuloendothelial System 
as Determined by Vital Staining. — Eicubaum and Scueufler (Frank/. 
Ztschr. /. Path., 1932, 44, 10) produced extensive subcutaneous inflam- 
mation in rabbits by injections of silicioiis dust (Kieselguhr). They 
then investigated the ability of the reticuloendotlielial system to take 
up vital dyes, and found that the absorption of trypan blue was mildly 
accelerated about 9G. hours after tlie skin lesions were instigated. 
With Congo red they found no deviation from the nonnal. In contrast 
to the relatively slight elVt'ct produced on the reticuloendothelial system 
by localizcil inflammation, intravenous injection of milk gave rise to a 
conspicuous acceleration of the disappearance of Congo red from tlie 
blood stream. Subcutaneous injection of milk produced a similar but 



PATHOLOGY AND BACTERIOLOGY 


309 


more sluggish reaction. Intravenous injection of caseosan markedly 
accelerated the disappearance of trypan blue from' the blood stream, 
but had no effect on the absorption of Congo red by the reticulo- 
endothelial system. The authors believe that the rapidity with which 
Antal dyes quit the blood stream is proportional to the phagocytic 
activity of the reticuloendothelial system and feel justified in conclud- 
ing that this function of the reticuloendothelial system is mildly in- 
creased as a result of localized inflammation, though the increase is 
small compared to that which can be produced by intravenous injec- 
tions of foreign proteins. 


On the Influence of the Vegetative System on the Cholesterin Con- 
tent of the Blood. — The few observations made (e. g., in cases of 
anaphylactic shock, pregnancy, dementia precox) on the influence of 
the autonomous nervous system on the proportion of cholesterin in 
the blood indicate that vagotony and hypercholesterinemia are asso- 
ciated vdth each other. Goebel (J. de pJiys. et de path, gen., 1932, 
30, 340) has studied the influence of the vegetative system on the level 
of cholesterin by pharmacologic methods. He uses a procedure based 
on the researches of Kraus and Zondek, increasing the quantity of 
calcium in the organism, and thus causing a temporary displacement of 
the equilibrium of the electrolytes in the blood in favor of calcium and 
obtaining excitement of the sjunpathetic nerve. Dogs were given 
intravenous administration of 0.2 grains CaCh in 20 per cent solution 
per kg. weight, with determinations of the cholesterin in the blood 
before and at intervals after the injection. This showed that the 
raising of the tone of the sympathetic nerve by calcium salts brings 
about hypocholesterinemia. The predominance of the sympathetic 
nerve was then brought about by paralysis of the parasympathetic by 
strong doses of atropin (0.005 to 0.01 grains by kg. weight), and it was 
observed that within 1 hour after administration a diminution of the 
proportion of cholesterin in the blood was produced. Experiments 
were then made to study the behavior of cholesterin in the blood during 
' tonic domination of the pneumogastric nerve. The vagus nerve was 
stimulated by potassium ions (KCl in 1,0 per cent solution) and then 
by paralysis of the sympathetic system with ergotamin (the “gyner- 
gene” preparation); hypercholesterinemia resulted. The author con- 
cludes that the production of cholesterin takes place in the suprarenals, 
ovaries and spleen, and that the straightening or weakening of the 
functions of these glands of internal secretion through the nervous 
system is the cause of the hjqjercholesterinemia or hypocholesterinemia 
in the subjects of the experiments. , 

Epithelial Repair in Recovery From Vitamin A Deficiency.— Wolbacu 
and Howe (.7. Exp. Med., 1933, 57, 511) have studied minutely and 
recorded the process of repair of epithelium in recovery from vitamin A 
deficiency. In their opinion absence of vitamin A causes a starvation 
specific for many epitheliums. This results in an atrophy and finally 
in tlie formation of a stratified keratinizing epithelium regardless of 
the morphology of the original epithelium. As had been shown pre- 
viously, this metaplasia is the earliest demonstrable effect of vitamin A 
deficiency in rats. They found that correcting the vitamin A defi- 
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ciency in the diet before metaplasia was complete resulted in a rapid 
restoration of an epithelium identical in morphology ■with the original 
epithelium, before the deficiency diet was instituted. In rats in which 
the process of metaplasia was completed, by keeping tlie animals on a 
diet deficient in A for a suitable length of time, they found the process 
of repair to consist of a vascular degeneration of cells, the upper stratum 
disappearing by lysis Avhile the lower stratum developed into cells nor- 
mal for that location. Permanent loss of identity of an epitlielium 
may occur where infection has occurred in cysts or in cases of cicatrized 
glands. The authors conclude tJiat since the cells of the stratum 
germinativum preserve the identity of the original epithelium, that 
this identity is contained AAithin the nuclear clrromatin, which is, 
therefore, unaffected by the deficiency. It is noteworthy that the 
autliors’ series of rats were remarkably free of infection, and this gives 
support to the statement that the condition of mtamin A deficiency 
docs not increase susceptibilitj' to infection by bacteria. 


HYGIENE AND PUBLIC HEALTH 


XINDEIl THE CHAIIGE OF 

MILTON J. ROSEN AU, M.D., 

PnOFESSOn or peeventive medicine and hfgiene, hakvaed medical school, 

BOSTON, MASSACHUSETTS, 

_ AND 

GEORGE W. McCOY, M.D., 
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A Study of Tuberculosis Among the Indians in Montana.— Crouch 
(fk S. Pub. Health Rep., 1930, 47, 1907) states that in Montana the 
death rate from tuberculosis among the Indians is about 15 times as 
high as among the whites. Among mixed bloods the tuberculosis 
death rate is much lower than among full-blood Indians. When tuber- 
culin-tested (Mantoiix) the figures for positives among children was as 
follows: Full-blood, 75 per cent; mixed blood, \ and more Indian, 
54.3 per cent; mixed blood, less than -J- Indian, 39.3 per cent; Avliitcs, 
22.0 per cent. Furthermore, it Avas shoAvn that aboA-c the age of 
17 years all full-blood Indians tested AA’crc positiA-e, AA'hile mi.xcd-bloods 
shoAveil loAA’cr figures of positiA'cs than in earlier years. The question 
of race susceptibility is not .settled, but it is suggested that complete 
healing is less frequent in full-blood Indians. 

The Preparation of a Vaccine From Fleas Infected With Endemic 
Typhus. — Dyer, Workman, IIu.aiueich and Badger (P. S. Pah. 
Health Rep., 1932, 47, 1329) rcA'icAV the. jireceding Avork on typhus and 
Rocky Mountain spotted fe\’cr and recorri the results of tlieir own 
experiments. Fleas of the simcies X. cheopis infected by feeding on 
white rats aattc emulsified and the potency of the emulsion tested on 
guinea pigs. The virus then Avas destroyed by the addition of phenol 



HYGIENE AND PUBLIC HEALTH 


311 


and used to inoculate guinea pigs. Some protection was shown wlien 
the immunized animals Avere later inoculated AAutli liAung typhiis Aurus- 
together AAuth a suitable number of control animals. 


Duration of Viability and Virulence of Bacillus Pestis.— Francis 
(U. S. P7ih. Health Rep., 1932, 47, 1287) subjected a single strain of 
B. pestis to 4 tests of duration of Auability and Anrulence. Pure, undi- 
luted, neutral glycerin at — 15° C. AA’’as used for suspending the spleen of 
a plague guinea pig in one test, Avhile a pure culture of B. pestis isolated 
from the same guinea pig was suspended in glycerin at —15° C. in 
another test. The bacilli in the spleen Avere viable and fully Aurulent 
at the end of 7 years, Avhile the glycerinated pure culture Avas fully Auru- 
lent for 14 months, slightly virulent for 2 years, 7 months, and dead 
at the end of 3 years, 5 months. A plain agar culture of B. pestis 
AA'as stored at 10° C., sealed and unopened, for nine years in 1 test, Avhile 
in another test a plain agar culture Avas subcultured eA^ery 3 months 
for 9 years along with other cultures in a general collection of stock 
cultures stored at 10° C. The result at the end of 9 years Avas Auability 
and full virulence of the sealed cultui’e, but viability and nonvirulence 
of the stock culture. 


The Social Incidence of Rheumatic Heart Disease. A Statistical 
Study in Yale University Students.— Paul and Leddy (Am. J. Med. 
Sci., 1932, 184, 597) found the incidence of rheumatic heart disease in 
a group of 7914 undergraduate students of Yale University to be 
8.2 per 1000, as compared AA'ith 15 per 1000 Avhich is an average figure 
obtained from statistics of comparable age groups of individuals in 
other Avalks of life. Among the men in this group Avho had attended 
expensive boarding schools the incidence AA^as only 5.8 per 1000 as 
compared Avith 12.5 per 1000 among those from high-schools. The 
contention that rheumatic fcA'^er is a disease Avhich finds a lower inci- 
dence among people of ample means finds support in these observations. 
According to the methods employed the factor of poverty does not, 
hoAveA'-er, seem to be as important a predisposing role in determining 
the incidence of rheumatic heart disease as it does in clinical tuberculosis. 


The Prevention of Rickets. — Mitchell and Coley (J. Avi. Med. 
yJs.9»,., 1932, 99, 1768) conclude from their studies of a group of 139 
babies over a period of 2 years that either cod-liver oil, in doses of 2 
or 3 teaspoonfuls daily, or viosterol, in doses of 8 or 10 drops daily, 
exert a definite influence against the development of rickets, and by 
either treatment severe or even moderately marked rickets is prevented 
in babies AA'ho liA^e in good hygienic surroundings. In spite of the 
aforementioned therapy, 22.3 per cent of patients sIioaa' clinieally mild 
rickets. In 15.9 per cent of the cases the Roentgen findings AA’cre 
positive. The administration of cod-liA^er oil in the dosage mentioned 
completely protects 82 per cent of the patients, AAdiile the given dose of 
viosterol completely protects only 75 per cent, in spite of the fact that 
the amount of Auosterol has a little more than tAvice the amount of 
vitamin D contained in the daily dose of cod-liA’^er oil. The loAA^est 
prevalence of rickets, 9.9 per cent, occurred among those giA-en sun- 
baths in summer and A-iosterol or cod-liA-er oil in AA’inter. The ultra- 
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violet raj'^ is a satisfactory substitute for sunbaths, the incidence of 
rickets in those so treated being 13.6 per cent. In the causation of 
rickets there must be other factors than a deficiency of vitamin D — a 
comparative deficiency of vitamin A as expressed by De Sanctis and 
Craig, a deficiency of minerals in the diet as suggested by Weston, or 
perhaps some other as yet unrecognized agent in which the influence of 
light possibly plays as important a part as it does in the acti\’ation of 
ergosterol. 


Oysters and Anemia. — Coulson, Levine and Remington (Am. J. 
Puh. Health, 1932, 22, 1141) report results to show that the oyster is 
equalled or excelled only by liver in the amounts of iron and copper 
which it may furnish to the diet in an average ser\dng. That these 
metals are easily available for hemoglobin production has been shown 
in previous work in which it was found that oysters, oyster ash (acid 
soluble) and a solution of iron, copper and manganese in the same quan- 
tities, fed to anemic rats, brought about hemoglobin regeneration at 
the same rate in all 3 cases. Oysters should, therefore, be efficacious 
in the treatment or prevention of those types of secondary anemia 
which respond to treatment with iron, or iron plus copper. There is 
increasing support for the mew that dietary deficiencies can best he 
corrected by proper selection of foods, rather than by the use of artificial 
concentrates or medicinal mixtures. In order to insure an adequate 
siqiply of the inorganic constituents for hemoglobin production it would 
seem a wise plan also to include oysters in the diet of tlie pernicious 
anemia patient in conjunction with liver extract, since it is known that 
liver extract is relatively low in iron. An average serving of oysters 
(110 gm.) would furnish about 2 per cent of the human calorie require- 
ment (3000 calories), and jdeld about 40 per cent of the daily dietary 
standard for iron, stated by Sherman to be about 15 mg. 
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(From the Laboratory of Pharmacology of the Universitj’’ of Pennsylvania.) 

Introduction. In a recent study conducted in tliis laboratory, 
Andre Simonart^ made a survey of the physiologic actions of a 
number of compounds of cholin, some of them new, synthesized for 
him by R. T. Major and his colleagues^ in the Laboratories of Pure 
Research of Merck and Company. The work was undertaken 
because the cliolin gi’oup contains a number of highly active com- 
pounds and because of the unique interest which one of tliese, 
acetyl cholin, has come to possess. First discovered as a product of 
artificial sjmthesis, acetyl cholin was later found to be present in 
ergot and more recently, in fresh animal tissue. Its physiologic 
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activity is very great, being of an order similar to that of adrenalin 
or histamin. Among its conspicuous actions are inhibition of the 
heart and increase in intestinal movement. Dale^ has sho-mi that 
there are good reasons for believing that when the vagus nerve to 
the heart and intestines is stimulated, acetyl cholin is released in 
the corresponding muscle cells and that the response induced is 
actually effected by the action of this chemical substance. With 
respect to these aspects of its action, therefore, acetyl cholin may 
be regarded as a chemical intermediary between parasj^mpathetic 
nerve stimulation and muscular response. 

The two features in tlie action mentioned above are among those 
designated as “muscarin-action” or parasjTiipathetic action. Both 
are abolished by atropin. Another feature of the action, also abolished 
by atropin, is even more conspicuous, viz. : its power to cause dilata- 
tion of small arterioles and hence to loAver blood pressure. This 
dilator effect is exerted not only upon vessels vdiicli possess para- 
sjonpathetic innervation (c. g., the submaxillar^’' gland) but also 
upon those Avhich do not (c. g., vessels of the limbs). But Dale 
has pointed out that in these instances also there is ground for 
believing that stimulation of their dilator nerves (chorda tympani 
and posterior root fibers) is followed by the release of a chemical 
substance which is responsible for the consequent vasodilatation, 
and that tliis substance is acetyl cliolin. If his views, based on an 
impressive mass of evidence,* are accepted we are obliged to regard 
acetyl cholin as an endogenous pharmacologic agent, released at 
need within the body, for the purpose of mediating highly important 
circulatory and gastro-intestinal reactions to nerve stimulation. 

A third aspect of the action of acetyl cholin is commonly referred 
to as its “nicotin-action.” Less conspicuous than the others, its 
most important feature is seen when acetyl cholin is injected intra- 
A’cnously into an animal after a preliminary dose of atropin. A 
marked rise of blood pressure ensues due to stimulation of sympathe- 
tic ganglia. When small doses are given without atropin this effect 
does not appear, being masked by the predominant peripheral 
dilator action. 

Acetyl cholin is rapidly hydrolyzed in blood with the production 
of the far less active cholin. In consequence, no action results from 
oral administration; only slight and inconstant effects follow sub- 
cutaneous injection, and the actions of which we have spoken above, 
elicited Ijy intravenous injection, are exceedingl}" evanescent. 
Knowledge of this instability and of its comparative ineffectiveness 
when given to normal man supply reasons for doubting its useful- 
ness in human medicine."' 

Other compounds of cholin arc knowai which possess in different 
degrees the physiologic characteristics of acetyl cholin. It seemed 

* TliP voluminous litemture ronrerninc cholin mul ncetyl cholin has boon rc\'ic"'c‘i 
in Dale's Croonian lecture’ ami the references to it may l)o obtained from this. 
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not unreasonable to expect that some of these or others yet to be 
made might be less readily hydrolyzed, might exhibit accentuated 
parasympathetic effects in relation to the nicotin effects, and hence 
might possess greater promise as drugs potentially useful in the 
treatment of disorders characterized by diminished parasympathetic 
or by excessive sj^mpathetic tone. Simonart’s work was based upon 
this thought and unique opportunity for testing it was afforded by 
collaboration with Major and his colleagues who shortly before had 
discovered new chemical methods for synthesizing cholin compounds. 

Two substances were encountered which, partially at least, 
realize the expectations with which the work was begun. These are 
acetyl-/3-methylcholin chlorid (CH3)3N(C1) CH2CH(CH3) COOCH3, 
and jS-methylcholin chlorid ethyl ether (CH 3 ) 3 N(C 1 ) CH 2 CH(CH 3 )- 
OC2H5. Their actions have therefore been subjected to more 
detailed study than Simonart was able to give them, both in animals® 
and in man, and the former has been used with encouraging results 
in the clinic. The present paper deals with effects produced in 
normal men. In a second, a study of the gastro-intestinal action 
in normal and diseased conditions will be presented. Experience 
with the drugs in the treatment of cardiovascular disease forms the 
subject of a third communication and a general resum6 of the thera- 
peutic possibilities has been appended to this.f 

I. Action on Normal Persons. Acetyl-/3-Methylcholin, A brief des- 
cription of the actions of this substance in animals was published by 
Reid Hunt® in 1914. Simonart’s results do not agree with his and 
reasons were found for believing that the material used by Hunt con- 
sisted of mixtures of derivatives of a and j8 methylcholins. According 
to Simonart acetyl-/3-methylcholin chlorid is much less readily hydro- 
lyzed by blood than is acetyl cholin,^ possesses marked muscarin 
and peripheral vasodilator actions and exhibits little if any of the 
nicotin action of acetyl cholin.^ More detailed study of its effects 
in animals has been made by Comroe and Starr. ® 

Crystals of acetyl-/3-methylcholin chlorid are so hygroscopic that 
the substance cannot conveniently be given in any dry form. It is 
freely soluble in water and its watery solutions do not deteriorate 
on standing and are relatively stable to heat. They have a bitter 
taste. For subcutaneous administration we have used a solution 
containing 20 mg. to the cc., sterilized by boiling. This caused no 
discomfort at the site of injection. 

Ejfects After Siibcntaneoios Infection. Twenty healthy medical 
students served as volunteer subjects. The routine observations 
were made by ourselves or by students supervised by one of us. 
Eaeh subject lay on a couch during the time of the e.xperiment; 
this included a preliminary control period of 15 minutes or longer. 
Dosages ranged from 2.5 to 25 mg. 

t Wc arc indebted to Merck & Co. for supplying the cholin compounds used in 
these investigations. * 
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A tjT)ical effect after a dose of 20 mg. is sho-mi in Fig. 1 and the 
signs .and symptoms occurring after the various doses are summar- 
ized in Table 1. The action appeared within a minute after the 
injection. Flushing of the face and neck, generalized sweatmg, 
salivation, slight fall of blood pressure, increased depth of respira- 
tion during this fall, and increase in pulse rate were almost constant 
features. The effect on blood pressure passed off witliin a few 
minutes. The rapid pulse rate was also transient and was often 
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Eig. 1 — .Action after subcutaneous injection. 

followed by a rate slower than that present in the control period. 
The other effects persisted for several minutes longer. The subjects, 
who felt warm during the flush, complained of chilliness after it 
had disappeared, They were glad to continue to lie domi until 
complete recovery was attained in 15 or 20 minutes. 

We listened to tlie hearts of many subjects during the action of 
of the drug. ^Mien the heart rate was slowed sinus arrhythmia 
appeared in most of the cases. It disappeared as the action of the 
drug passed off. No other tj'pe of cardiac arrh\'thmia was encoun- 
tered. Nothing else of importance was heard. One subject was 
connected to the electrocardiograph (Lead II) and records were 
made at frequent intervals before and during the action of the dnig. 
Besides the effect on tlie heart rate no signiBcant changes were 
demonstrated. 

We obtained no evidence of dilatation of the vessels of the e.xtrem- 
ities after subcutaneous administration. The flush was confined to 
tfie area of the emotional blush. The right foot of two subjects was 
placed in a Stewart calorimeter.® No increase in the output of heat 
by the foot was detected during the action of tl*e drug. 
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The action on the secretion of sweat and saliva was very pro- 
nounced. In most subjects the underclothing became dampened. 
Salivation was also very marked. One subject who before the 
injection could expectorate only 0.5 cc. of saliva per minute, expec- 
torated 4 cc. per minute during the drug’s action. 


Table 1. — Effect of the Administration of Acetyl-/3-Methylcholin 
Subcutaneously and by Mouth to Normal Persons. 
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Aside from the transient increase in depth of breatliing no effects 
of the drug on the respiratory system could be demonstrated in the 
majority of our subjects. We listened to the chests of 5 subjects 
but could not detect rales in any. Three others coughed a few times. 

One subject had a tj^iical asthmatic attack immediately following 
the administration of the drug. It lasted for about 3 minutes and 
then subsided spontaneously. This was the only reaction to tlie 
drug which could be considered at all alarming. The subject gave 
a history of havmg had asthma before, and the attack can be attrib- 
uted to the brondioconstrictor action of the drug, which has been 
demonstrated in animal experiments.® Three other subjects reported 
a sensation of “pressure” or “constriction” under the sternum, and 
one referred this sensation to the precordium. The cause of these 
sensations may only be surmised; perhaps they should be attributed 
to bronchoconstriction. 

Gastro-intestinal effects were demonstrated in only a few sub- 
jects. We listened for peristalsis in 5 subjects before and after 
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the administration of the drug. An increase in frequency and 
intensity of the sounds was verj*- obvious in 2; in the otliers this was 
not obvious, possiblj' because peristalsis was very active before the 
drug was given. Four others reported that they had increased 
bowel movements during the subsequent 6 hours. One of these 
had 3 liquid stools. One subject reported slight nausea -after the 
injection; it passed off quickly. 

In 2 subjects we were unable to demonstrate any effect on either 
the basal metabolic rate, the respiratory quotient, or the blood 
sugar after injections of 5 and 15 mg. 

The Action After Administration bp Month. The promptness 
and severity of the symptoms which followed the subcutaneous 
administration of acetyl-i3-methylcholm chlorid stand in sharp 
contrast with the slow onset and mildness of the action after giving 
the drug by mouth. The dosage required to produce noteworthy 
effect by mouth was between 50 and 100 times as large as the sub- 
cutaneous dosage. Even after the largest doses the effects came on 
so gradually that the subject was usually entirely unaware that the 
drug was acting. 

The action after administration by mouth has been studied in 
27 subjects, 14 of whom 'were normal medical students or members 
of the staff, the remainder being hospital patients who were essen- 
tially normal. The majority of the observations were made on 
subjects who remained lying down for the whole morning. A few 
continued to perform their duties around the hospital ward and 
sat in a chair for 10 minutes prior to the taking of observations. 

A summary of the effects detected after various doses of acetyl- 
j3-methylcholin chlorid is given in Table 1 . The initial effects were 
noted from 15 to 75 minutes after the administration of the drug. 
The duration of the symptoms depended on the dosage. After 
small doses they usually continued for J to 1 hour; after the largest 
doses they lasted much longer, for 3 hours in 1 subject. The t}q)ical 
effects were a fall in blood pressure, the diastolic often falling farther 
than the systolic, and a diminished pulse rate. After small doses 
the other symptoms which occurred so regularly after subcutaneous 
injections were usually absent, after large doses they usually 
appeared as shown in Table 1. 

The gastro-intestinal action usually exceeded that demonstrated 
after subcutaneous injection. Increased peristalsis was regularly 
noticed by the subjects and audible to the observer after doses of 
1 gm. Defecation did not always follow because in 5 of the 0 sub- 
jects taking this dose the action was cut short by atropin. The 1 
given no atropin had 3 bowel movements. Another subject had the 
same number after taking 50 mg.; 2 others had single stools. 

Eight of the subjects complained of slight epigastric discomfort 
immediately after taking the drug, long before any other action 
was deinonstndjle. This was not true nausea and there was no 
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fear of vomiting. We later learned that this could usually be 
avoided by giving the drug in millc, so the discomfort is to be attrib- 
uted to local irritation. 

As the flush, so obvious in the face and neck, could not be seen 
elsewhere, 5 experiments were made to determine whether any vaso- 
dilatation occurred in the feet. The subjects lay on a couch with 
their feet bare. Thermal junctions were fastened to the dorsum of 
each second toe by wide strips of adhesive, and the skin tempera- 
ture was determined at frequent intervals before and during the 
action of 1 gm. acetyl-i3-methylcholin chlorid, given by mouth, 
and after 0.6 mg. of atropin sulphate had been given subcutaneously 
to antagonize its action. During the control period the skin tem- 
perature always diminished steadily toward that of the room air. 
In 3 instances, when the other symptoms of the drug’s action com- 
menced, the skin temperature stopped falling and began to rise. 
In 1 case the increase amounted to 4° C and was accompanied by 
some reddening, in the other 2 it was much less, 0.7° C., and no 
change of color was detected. As the room temperature did not 
change, the blood pressure did not rise and sweating increased 
during the drug’s action, the increased skin temperature may be 
interpreted as indicating vasodilatation. This effect was halted 
by atropin in 2 of the 3 subjects. In 2 subjects no evidence of. a 
vasodilator action on the feet was secured. 

In 2 subjects (S. and C.) the effects of the drug on respiration 
and cardiac output were studied by means of the method of Starr 
and Gamble.® The subjects had had no food for 15 hours and they 
rested If hours before the first estimation and remained lying down 
throughout the determinations. Duplicate estimations were made 
before the drug was administered, a second pair after characteristic 
changes in blood pressure and pulse rate had taken place, a third pair 
after the action had been antagonized by atropin. Dosages of 200 
and 400 mg. produced no noteworthy change in respiration or 
cardiac output in these cases, nor did any change follow the admin- 
istration of atropin. 

In these same experiments the metabolism was estimated from 
samples of expired air taken from the mixing bottle; in 2 other sub- 
jects it was determined by the Benedict-Roth apparatus. We are 
indebted to Dr. Robert Shaw for the analyses of the samples. In 
2 instances the metabolism was unaltered; in 2 others it fell con- 
siderably. As 1 of the latter subjects had shown no metabolic 
change after a subcutaneous injection, the diminution is not to be 
attributed to the drug. 

An electrocardiogram was taken after a dose of 100 mg. by 
mouth had caused a slowing of the heart rate to less than 60 a 
minute. It demonstrated a simple bradycardia with sinus arrhy- 
thmia. Another electrocardiogram taken on tlie same subject after 
the effect of the drug had passed off did not show sinus ai-rliythmia. 
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One subject, a strong and vigorous man, took a gram of the drug 
4 times a day for 2 periods totaling 35 days. During the first few 
days of each period the laxative action was marked; the patient’s 
stools increasing from 1 to 3 or 4 daily. This continued for several 
days and then the number of stools slowly diminished to normal, 
though tlie drug wms continued. Salivation was noted at irregular 
intervals occurring 15 to 25 minutes following the taking of tlie 
drug. Increased sweating was not observed by the patient, but 
the test was conducted in mid-summer and some sweating was 
usually present. The night and morning pulse rates were not sig- 
nificantly different during the administration of the drug from those 
obtained before and afterward. The blood pressure was irregular 
during the control periods and there was no noteworthy change 
during the action of the drug. The subject had no discomfort at 
any time. 

Other Methods of Administration. The intramuscular injection 
of acetyl-/3-methylcholin chlorid into 2 normal medical students 
produced effects which seemed identical wdth those obtained after 
subcutaneous administration. I^Tien a solution of the drug was 
sprayed on the mucous membrane of the nose a definite flush of the 
face was observed in 2 cases. 

•Intravenous administration has not been attempted in man. The 
rapidity and vigor of the effects following subcutaneous adminis- 
tration indicate that the action following intravenous injection 
w’ould be very severe. Judging from animal experiments, prolonged 
cardiac arrest would follow an overdose. 

Comparison with and Relation to the Action of Other Drugs. The 
power of atropin to abolish the action of acetyl-fl-methylcholin 
chlorid was demonstrated many times on our subjects. If 0.6 mg. 
of atropin sulphate was given subcutaneously an hour before an 
injection of the acetyl-/3-methylcholin chlorid tlie latter had prac- 
tically no eft'ect, very transient flushing being the only thing 
observed. Wien this dose of atropin w’as given in the same solution 
as tlie acetyl-jS-methylcliolin chlorid, the action of the latter 
appeared with the usual intensity, but its duration w’as considerably 
shortened. If the same dose of atropin was injected when the action 
of a previous injection of acetyl-fl-methylcholin chlorid was at its 
height, it caused a material sliortening of tlie duration of the action. 

It is of interest to compare the action of acetyl-)3-methylcholin 
chlorid with that of acetyl cholin. The latter drug was injected 
subcutaneously in doses of 50, 70 and 100 mg. into 6 subjects, wlio 
also received acetyl-/3-methylcholin chlorid. Acetjd cliolin had 
very little effect even in the largest dosage, the blood pressure and 
pulse rate rising a little, but not more than is likely to occur from 
apprehension in this tj-pc of experiment. Several subjects objected 
to tlie pain caused at the site of mjection. In 2 slight transient 
flu.shing occurred. We regard this as tlie only definite evidence we 
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obtained that this drug was acting at all. The effect was much less 
than that regularly obtained after a subcutaneous dose of 5 mg. of 
acetyl-jS-methylcholin chlorid. Therefore, there can be no doubt 
that acetyl-jS-methylcholin chlorid is a much more powerful and 
more dependable drug than acetyl cholin when administered sub- 
cutaneously in man. Even after intravenous injection the action 
of acetyl cholin seems too transient for therapeutic usefulness.^ 

The Ethyl Ether of /3-Methylcholin. The ethers of cholin 
are more stable than the esters, and so they might be superior for 
oral administration. This afforded the reason for making some 
preliminary experiments on the action of the ethyl ether of /3-methyl- 
cholin chlorid which is Imown to be more stable in body fluids^ 
than acetyl-/3-methylcholin chlorid although it is somewhat less 
active.® 

Subcutaneous doses of 10 or 20 mg. of this drug given in aqueous 
solution (1 cc. = 20 mg.) to 5 normal persons produced effects 
similar to those described for the same doses of acetyl-/3-methylcholin 
chlorid except that the action on blood pressure and pulse rate was 
less marked, while that on the secretion of sweat and saliva was of 
longer duration than the effects obtained after acetyl-)3-methylcholin 
chlorid. 

When given by mouth the effective dose of the ethyl ether of 
/3-methylcholin chlorid was found to be considerably smaller than 
that of acetyl-/3-methylcholin chlorid, ranging from 20 to 100 mg. 
It has been given to 10 normal persons. The typical response to 
such dosage was very marked sweating and very marked salivation, 
which lasted from 30 to 90 minutes. There was eomparatively 
little change of pulse rate or blood pressure. However, the circula- 
tory effects, as flush, diminution of blood pressure and pulse rate, 
were observed in some cases. The laxative action was seen in 2 
cases. It, therefore, appears that the ethyl ether of jS-methylcholin 
chlorid is the better drug for the production of sweating or to increase 
the flow of saliva, but if effects on the cardiovascular system are 
desired, acetyl-|8-methylcholin chlorid is superior. 

Summary and Discussion. In experiments on 47 normal persons, 
acetyl-|3-methylcholin chlorid has proved to be a drug which, when 
injected subcutaneously in suitable dosage, exerts a prompt and 
vigorous action. A fall in blood pressure, a rise of pulse rate, 
flushing, sweating and salivation are the outstanding effects. The 
acute phase of this action comes on within a minute or 2 after injec- 
tion and lasts for 2 or 3 minutes. All evidence of action passes 
away in 15 or 20 minutes. The only untoward effect encountered 
was the production of a transient attack of asthma in a subject 
who had previously suffered from this condition. 

Given by mouth, acetyl-/S-methylcholin chlorid has a much milder 
effect than tliat following subcutaneous injections. Given by the 
former method, even in very large doses, it does not cause discom- 
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fort, although considerable blood pressure and pulse rate changes 
have been noted. The dosage required to produce effects by mouth 
is so much larger than the subcutaneous that the destruction of 
large amounts of the drug in thegastro-intestinal tract seemsprobable. 

The ethyl ether of jS-methylcholin given by mouth or subcu- 
taneouslj' has less effect on the cardiovascular and gastro-intestinal 
systems, but more effect on the salivarj- and sweat glands than 
acetyl-jS-methylcholin chlorid. Therefore, the latter seems prefer- 
able in all cases except where sweating and salivation are especially 
desired. That the ethyl ether of ^-methylcholin chlorid is a vigorous 
diaphoretic without many untoward side effects is undoubted. 

Most of the effects of these drugs demonstrated in man are similar 
to those obtained in animal experiments.^'® They are analogous 
to those which follow stimulation of the parasympathetic nerves 
accompanied by peripheral vasodilatation. An exception to this 
statement is the increase of pulse rate which occurred so regularly 
in our subjects after a subcutaneous injection of the drug. Light 
is thrown on this apparent contradiction by a number of observa- 
tions. In a few subjects, after large doses of tlie drug, we have 
demonstrated a sharp fall in pulse rate before the flush began and 
the blood pressure diminished. This fall lasted only a few seconds 
and was then succeeded by the characteristic rise. In many sub- 
jects, as illustrated in Fig. 1, after the acute phase of the action was 
over, the pulse rate diminished until it was slower than before the 
drug was administered. In 1 case, during tliis period of slowing, 
a subcutaneous injection of atropin sulphate in sufficient dosage 
to abolish the action of acetyl-/3-methylcholin chlorid was followed 
by an increase of 10 beats per minute. This indicated that the slow- 
ing was due to the drug. As this decrease of heart rate occurred 
before and after, but not during the period of diminished blood 
pressure, it seems likely that the compensatory mechanisms which 
are called forth by any sharp fall of blood pressure, caused the heart 
to break away from the vagus inhibition. After administration by 
mouth the blood pressure falls so slowly that this type of compen- 
sation is not needed, and slowing of the pulse is the usual finding. 

It is of interest to compare the action of acetyl-/3-methylcholin 
chlorid with that of acetyl cholin in our normal subjects. In animal 
e.xperiments an intravenous injection of acetyl-/3-methylcliolin 
chlorid has effects on the cardiovascular system essentially similar 
to those Avhieh follow acetyl cholin.* But judging by the effects 
which follow subcutaneous injections into normal men, acetyl- 
j3-mcthylcholin chlorid is over 10 times as powerful. It can also 
be given by mouth whereas acetyl cholin is ineffective when thus 
administered. It also lacks certain of the undesirable side effects 
of acetyl cholin. Therefore, we believe that acetyl-/ 3 -methylcliolin 
should supplant acetyl cholin in all conditions in wliich that drug 
is used for therapeutic purposes. 
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ACETYL-/3-METHYLCHOLIN. 

n. The Action on the Gastro-intestinal Tract of Normal 
Persons, in Abdominal Distention, and in Certain 
Other Conditions. 

By W. Osler Abbott, M.D., 

INSTRUCTOR IN MEDICINE AND INSTRUCTOR IN PHARMACOLOGY, 
PHILADELPHIA, PA. 

(From the Gastro-intestinid Section of the University Hospital and the Laboratory 
of Pharmacology, University of Pennsylvania.) 

Allusion has been made in the first paper^ of this series to the 
probability that in the normal animal stimulation of the vagus 
nerve to the gastro-intestinal tract is followed by increased motor 
activity because of the liberation in the muscle cells of the highly 
active chemical substance acetyl cholin. This conception was in 
part derived from the results of experiments conducted in Magnus' 
laboratory^ which suggested that cholin was of importance in the 
regulation of normal gastro-intestinal motility. The instability of 
acetyl cholin in blood, responsible we believe for absence of action 
when given by mouth, and for inconstant effects when given 
subcutaneously, makes it of little importance as a drug. When 
it was discovered that acetyl-/S-methylcholin is more stable 
than acetyl cholin,!-^’^ it possesses similar parasympathetic 
actions, that in animal experiments it is highly effective in increasing 
the contractions of gastro-intestinal muscle and that it frequently 
exhibits laxative action when given to normal men, it became 
apparent that its possibilities as a useful drug should be studied in 
the gastro-intestinal clinic. The results of such a study are reported 
in this paper.- 

Methods. Gastric Secretion. For study of the effect of the drug on 
gastric acidity, the entire contents were withdravni as complete!}' as pos- 
sible at intervals varying from 5 to 20 minutes through a small stomach 
tube. Ten cc. of each specimen were used for analysis ; the rest was returned 
to the stomach. Acidity was determined by titration with N/SO NaOH, 
using dimethylaminoazobenzene and phenolphthalein as indicators. 



324 


ABBOTT: acetyl-)3-:methylcholin 


Gastric Tone and Peristalsis. The subjects swallowed a rubber balloon 
attached to a stomach tube. The balloon was then filled with 100 cc. of 
water and the tube connected with a tambour for recording gastric contrac- 
tions. A levelling bulb was used for keeping the pressure on the contents 
of the balloon constant at about 15 cm. of water (Fig. 1). This proced- 
ure was frequently carried on coincidently with the colonic studies noted 
below. 

Tone and Peristalsis of the Jejunum were similarly recorded by the use 
of a smaller balloon carried into the jejunum by normal peristalsis. It was 
filled .with 30 cc. of water, and its position was determined by the fluoro- 
scope. 



Pig. 1. — Technique of recording gastric nnd colonic aetiwty. A, vater-fUIed intra- 
gnstric balloon containing 100 cc.; B, levelling bulb for excess balloon fluid main- 
taining hydrostatic pressure of not more than 15 cm.; C, recording tambour; 
1), rectal tube; E, bottle containing 2 liters of warm isotonie sodium sulphate with 
fluid level not more than 15 cm. above rectum; F, trap to withdraw flatus from 
Ej-phon system; G, volume recorder. 

Colonic Tone and ’Movement were measured and recorded bj' the apparatus 
represented in Fig. 1. The patients were prepared by 12 hours of fasting, 
a mild laxative the evening before, and a plain water enema at least 3 hours 
before the test. The colon was filled ivith isotonic sodium sulphate solution 
introduced through a siphon-tube leadmg from a reservoir adjusted to main- 
tain a pressure of about 15 cm. of water. A tambour connected with the 
reservoir recorded movement of fluid into or out of the colon consequent 
upon changes in its tone or motilit}'. Sodium sulphate solution was chosen 
because of its slight absorbability. 

Roentgen Ray Observations were made by means of the usual barium 
meal or enema. In 1 instance the barium was introduced directly into the 
duodenum through a tube. For these observations I am indebted to 
Doctors E. P. Pendergrass, K. Komblum and M. L. Allen. 

Results. When given subcutaneously the drug always produced 
the effects described by Starr, Elsoni and Reisingcr,’ namely, flush- 
ing, sweating, salivation, fall of blood pressure, transient increase 
in pulse rate. When it was given by mouth tli esc effects were so 
slight as to be detectable only by careful obsen*ation. 



Fig. 2. — A, colonic tracing; B, gastric tracing (Fig. 1). Stomach empty for 12 
hours previously. Given acetyl-/3-methylcholin, 17 mg., subcutaneously. Colonic 
tone increased within 2 minutes, reaching a maximum in 8. Hunger contractions 
previously regular were abolished without alteration of tone. 
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Fig. 3. — .^1, colonic tracing; B, gastric tracing presumably from the antrum (Fig. 1). 
Patient ate a full meal 2 hours before the experiment. Given acetyl-jS-methylcholin, 
10 mg., subcutaneously with increase in both colonic and gastric tone and peristalsis. 
Maximum effect approximately 5 minutes after injection, coincident with the sub- 
sidence of the prompter cardiovascular reaction. 



Fig. 4. — Roentgenograms of stomach. Ten milligrams of acetyl-/3-methylcholin 
given subcutaneously. .4, before injection stomach is somewhat relaxed with shallow 
r>cristalsis and fair motility of its contents, the duodenal “cap" being poorly filled; 
B, 5 minutes after injection gastric tone is increased, peristalsis deeper and more 
active forcing the gastric contents rapidly from the stomach and filling the duodenal 
cap. 
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Fig. 5. — Jejunal tracing recorded by water-filled balloon 30 cm. distal to ligament 
of Trcitr. Acctyl-)3-methylchoUn, 400 mg. in SO cc. of water, given by mouth. 
Marked increase in tone and peristalsis beginning within a minute. A minute per- 
foration of the balloon allowed the pointer to fall steadily, thus recording less than 
the actual tonus rcspon.se of the intestine. 
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Fig. G. — Jejun.al tracing recorded a.s in Fig. 5, the balloon lying .3.0 cm. distal to 
ligament of Troilr. Acctyl-p-mcthylcholin, 15 mg., given sulx;utancously. Prompt 
fall in tone and reduction in i>ori.“tnlai3 during period of lowered blood pressure with 
subscflucnt marked rise in tone and increased peristaltic activity. 
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Action on Gastric Secretion. Action of acetyl-|S-methylcholin 
on volume of gastric secretion was studied in 9 persons who showed 
no symptoms of gastro-intestinal disorder. The drug was tried 
both subcutaneously (5 to 10 mg.) and orally (200 to 300 mg.). 
In 2 cases, rather marked increase occurred; in 4, some increase was 
suggested; in none was there distinct decrease in volume. Precau- 
tions were taken against swallowing of saliva; in 8 out of the 9 
trials, evidence of pyloric regurgitation was obtained by the detec- 
tion of bile in the gastric contents withdrawn after the drug was 
administered. No marked change in acidity in these cases followed 
the administration of the drug. In 5 it was slightly decreased, in 
1 increased, in 3, unchanged. 

- The drug was tested in 6 cases of hypochlorhydria. In 3 it caused 
a definite increase in acidity. In 2 of these, histamin gave a greater 
response in doses causing less systemic reaction than did acetyl- 
/3-methylcholin. These results are recorded in Table 1. Those 
of previous gastric analyses obtained from the records of the hospital 
laboratory are recorded for comparison. Of the 3 cases in which 
no increase occurred, one received the drug by mouth and in another 
the subcutaneous dose was small (5 mg.). 


Table 1.— Effect of AcBTyE-/3-METHVLCHOLiN Upon Gasteic Seceetion in 

Htpochlorhvdbta. 


Case. 

Sex. 

Age. 

Diagnosis. 

Duration 

Clinical Slalus: 

. 1 . . . . 

P 

37 

Renal tuberculosis 

6 mos. 

2 ... . 

P 

20 

Chronic duodenal ileus 
Chronic duodenal ileus 

5 yrs. 
18 mos. 

3 ... . 

P 

29 

Chronic bronchitis 

5 wks. 


Stimulant in 


Results in free HCI. 


Case. 

Date. 

addition to gruel. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Secretory Studies; 










1 . 

. 5/30 

0 

0 

0 

0 

0 

11 

49 




7/32 

0 

0 

0 

0 

0 

0 

0 

0 

0 


7/32 

H. 0.3 mg. 

0 

0 

0 

OH 

14 

26 

32 

3 


8/32 

A. 15.0 mg. 

0 

0 

0 

OA 

10 

10 

18 

14 

. 2 . 

. 9/31 

0 

0 

0 

0 

0 

0 

0 

0 

0 


S/32 

H. 0.3 mg. 

10 

0 

0 

0 

OH 

0 

0 

16 


8/32 

A. 10.0 mg. 

0 

0 

0 

0 

OA 

9 

12 

13 

3 . 

. 8/32 

A. 10.0 mg. 

0 

0 

0 

OA 

5 

19 

S 

32 


Note. — ^Each case received 300 cc. of oatmeal gruel immediately after the first 
aspiration. Letters H and A stand for histamin acid phosphate and acctyl-/3-methyl- 
cholin -respectively. When placed after a figure in the table they signify that 
a, subcutaneous injection of the indicated drug was given immediately after that 
aspiration. 


’ In 3 cases of achlorhydria not due to Addisonian anemia or gastric 
carcinoma, neither histamin nor acetyl-jS-methylcliolin produced 
detectable secretion of acid. 

Prom these results we may conclude that while acetyl-/3-methyl- 
cholin in the doses tested has little action on normal gastric secretion, 
it may occasionally increase the secretion of acid in patients suffering 
from hypochlorhydria. 
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Gastric Motility. '\\Tien tlie stomach was empty, subcutaneous 
administration of 7 to 17 mg. of acetyl-)3-methylcliolin or oral 
administration of 200 to 400 mg. was followed bj"" cessation of 
the normal himger contractions (Fig. 2). This was observed in 
each of 10 cases. Hj’podermics of sterile water or administration 
of water or aromatic spirits of ammonia by mouth had similar but 
less prolonged effect. 

The effect was different if the drug was given when the stomacli 
contained food. In 5 cases increased peristalsis and tone followed 
the subcutaneous injection of 10 mg. (Fig. 3). In 2 of these cases 
and in 3 others the same effect on peristalsis was demonstrated by 
fluoroscopic observation after a barium meal (Fig. 4). In 1 of these 
the narrowing of the gastric outline identified increased tone. In 
another case the fluoroscope did not exliibit increased peristalsis 
but the balloon gave a record of increased tone. 

It is therefore evident that the action of acetyl-iS-methylcholin 
on motility varies with the physiologic condition of the stomach; 
when empty, contractions are diminished; when food is present 
either or both tonus and peristalsis are increased. 

Action on the Small Intestine. Kymographic reeords were made 
of the response of the small intestine in 3 fasting subjects. In 1 
the drug (400 mg.) was given by mouth. Both tone and peristalsis 
were immediately increased (Fig. 6). In the other 2 cases, the 
drug was given by subcutaneous injection (15 mg.). Tone and 
peristalsis were increased in both. This followed a transient 
decrease in peristalsis in 1 ; in the other, a decrease in tone (Fig. 5). 

Roentgen ray study of the action of acetyl-iS-methylcholin on the 
small intestine has been made in 5 individuals. In 4 of these the 
drug was given after a barium meal, in 1 after direct introduction 
of barium into the duodenum. In every case peristalsis was in- 
creased; in 1, the narrowing of the column of intestinal contents 
suggested increase in tone. The increase in motility resulted in 
hastened advance of the intestinal contents. 

The predominant effect of acetyl-/3-methylcholin on the small 
intestine is increase of peristalsis and tone. 

Action on the Colon. Identification of action on the colon was 
more difficult than on the upper gastro-intestinal tract because of 
tlic irregularity of the graphic records during the control period. 
In each of 6 cases, however, the subcutaneous injection of from 5 to 
15 mg. of acetyl-/3-methylcholin caused elevation of tone which 
occurred within 2 minutes and lasted from 5 to 30 minutes (Figs. 

2 and 3). In 3 of these peristalsis was increased; in 1 decreased; 
in 2 unchanged. 

In 1 case 10 mg. were given subcutaneously while the colon, filled 
with a barium enema, was observed through the fluoroscope. 
Immediate increase in propulsive movement occurred. 

After oral administration, the response, if any occurred, was 
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delayed. In 2 cases an 'abrupt increase in tone occurred 30 to 40 
minutes after doses of 200 and 300 mg. This is the interval which 
Starr, Elsom and Reisinger found to elapse between taking the 
drug by mouth and signs of systemic action. In 3 cases, no action 
on the colon could be detected during the hour following oral admin- 
istration of 200 or 300 mg. In 1 subject, 300 mg. of acetyl-/3-methyl- 
cholin were given every 4th hour for 2 days. A barium enema 
was given before administration of the drug began and again 5 hours 
after the last dose. Comparative fluoroscopic observations indicated 
that the capacity of the colon had increased. 

The above results indicate that increase in tone of the colon 
consistently follows subcutaneous administration of acetyl-^S-methyl- 
cholin and that this is sometimes associated with increased peri- 
stalsis. In only a fraction of the trials did this result follow oral 
administration. 

Routine Gastro-intestinal Roentgen Ray Examination. Slight to 
moderate increase of gastric peristalsis was observed in all of 6 
cases receiving the routine barium meal following a course of acetyl- 
/3-methylcholin by mouth. Each case had been studied immediately 
before the administration of the drug which was carried out in 
doses of 0.25, 0.6, 0.8, 0.9, 1.2, and 3 gm. respectively per 24 hours 
throughout the 2 days before and 3 days occupied by the examina- 
tion. The degree of effect was proportional to the dose, the barium 
causing some nausea and pylorospasm in the case receiving 3 gm. 
per day. Small intestinal activity appeared unchanged but in 
spite of a distinct laxative effect in the 4 cases receiving the highest 
dosage the general impression of the fluoroscopist was of decreased 
colonic activity. In cases receiving 1.5 and 3.0 gm. per day colonic 
stasis seemed unequivocal. 

Clinical Study. The experimental observations suggest that 
acetyl-/3-methylcholin is fundamentally a stimulant to gastro- 
intestinal motor activity and that with proper choice of dosage 
and method of administration one might count upon this taking 
place with fair regularity. Two conditions, constipation and post- 
operative distention have been used to test this effect. 

Laxative Action. Few cases receiving 400 mg. or more of the 
drug by mouth have failed to note an increase in the number of 
their stools, though frequently smaller doses have been laxative. 
Movement of the bowels after subcutaneous injection occurs only 
occasionally. During a course of the drug frequent stools are 
passed during the first day or two, thereafter a decrease to 1 or 2 
a day commonly occurring. Cramps liave followed only so large a 
dose as 1 gm. by mouth. 

Use in Postoperative Distention. In 9 of 14 cases of abdomi- 
nal distention symptomatic relief followed the exhibition of the 
drug. This was accompanied by increase of peristaltic sounds over 
the abdomen, frequent expulsions of gas by rectum, and appreciable 
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reduction in tlie abdominal distention. Of tlie 5 cases unrelieved, 
2 were obser\''ed to have increased peristaltic activity, 1 was un- 
changed and in 2 others observ^ations were not made. In 1 of these, 
a patient of 68 years, bronchial spasm resulted with sufficient dis- 
comfort to warrant an injection of atropin which as usual abolished 
the effect of the acetyl-/3-methylcholin promptly. 

The 3 cases in which the most favorable results occurred are 
here reported in detail. 

Case Eeports. Case 1. — E. C., a white male, aged 56 j'ears, admitted 
for posterolateral sderosis of Addisonian anemia, had recovered a normal 
blood coupt under Hver therap3% BSs chief complaint, abdominal distention, 
had remained unabated for 2 weeks in spite of hot fomentations, turpentine 
stupes to the abdomen, an inljdng rectal tube, repeated simple enemas, 
charcoal bj"^ mouth, and a nightlj’^ dose of 30 cc. of liquid petrolatum and 
10 cc. of aromatic fluid extract of cascara. He was then given 200 mg. of 
acetyl-iS-methjdcholin by mouth, 3 times a haj"^ for 2 days without effect. 
When the dose was increased to 300 mg. the passage of flatus immediate!}’ 
began with complete relief of distention after the fimt dose. The drug was 
continued 3 times a day with no recurrence of s}Tnptoms for 3 days and 
then discontinued. Within 18 hours the distention and discomfort returned 
again to be controlled by the 300 mg. dosage. During the subsequent 5 
months tlie patient has continued to get relief from doses of 300 mg. when- 
ever distention has occurred. 

Case 2.— X. X., a white woman, aged 45 years, became markeffiy dis- 
tended 24 hoius after a laparotomy. UTiile in considerable pam with 
frequent vomiting, 20 mg. of acetyl-/3-methylcholin were injected sub- 
cutaneously. Immediately the abdominal pain increased, and for 10 minutes 
salivation and nausea were marked. Then copious e.\pulsions of gas by 
bowel occurred continuing intermittently for hour. At the end of this 
time the distention had disappeared and the patient was relieved of her 
symptoms. 

Case 3. — H. B., a wliite woman, aged 36 years, developed phlebitis 
IS days after a nephrotomy which had already been complicated by a brief 
postoperative atelectasis. Intractable abdominal distention followed, for 
the relief of which turpentine stupes and asafetida enemas had been 
totally ineffectual. A dose of 300 mg. of acetyl-/3-methyJcholin w'as given 
by mouth. Nausea resulted 'with belching and in 5 hour the abdominal 
pain had markedly increased. No passage of gas occurred until a rectal 
tube was inserted 1 hour and 20 minutes after the administration where- 
upon immediate and copious expulsions occurred ivith relief of distention 
and abatement of s}’mptonis. 

Discussion. Motor stimulation as evidenced by increase in tone 
and peristalsis is the cliief gastro-intcstinal effect of acetyl-^-raetliyl- 
cholin, though secretory activity of the stomach may be at timc.s 
increased. This conclusion is based upon the results of animal 
experimentation,^ special studies in normal individuals,' and tlie 
use of the drug in the clinical conditions described. E.vceptions 
occur in tlie abolition of gastric-hunger contractions where the 
effect is apparently carminative in type, and in the decease ui 
activity of the small intestine during the period of vasodilatation 
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which follows a subcutaneous injection. This effect of vascular 
hypotension upon intestinal activity has been recognized in many 
conditions.® 

Apparent discrepancies appear between the results of balloon 
experiments on the small gut and the fluoroscopic studies after a 
barium meal. In the latter method the absence of objective records 
necessitating a comparison of activity with one’s recollection of 
that seen 5 days previously makes the identification of small changes 
very difiicult. In most instances 2 hours or more elapsed between 
the study and the next preceding dose of the drug so that if any 
effect occurred it may have been already passing off. At least it 
suggests that repeated doses will not produce a state of continuous 
hyperactivity of recognizable degree. In the colon apparent con- 
.tradiction is again present. Subjects, in whom the fluoroscopic 
study revealed some stasis, reported a laxative effect. This fre- 
quent defecation, as noted above, occurred chiefly in the first 2 
days of a course while 3 to 5 days usually elapsed before the colonic 
study was made. Constipation was absent in all the patients taking 
acetyl-/3-methylcholin even though but 1 stool a day was passed. 
This result, as in the case of the small intestine, suggests that a 
continuous effect could not be achieved by repetition of the doses 
at such intervals as were used in this study. 

The secretory effects of the drug on the stomach even when it has 
been given subcutaneously have been less clearly demonstrable 
than the motor. Only in hypochlorhydria has hydrochloric acid 
secretion been unquestionably stimulated. Even here acetyl- 
/3-methylcholin caused more discomfort to the patient for the 
increase in acidity elicited than did histamin. Because of the 
numerous factors influencmg any study of gastric secretion by 
clinical methods, however, these results must be looked upon as 
merely suggestive. 

When the drug is given by mouth in sufficient dosage, gastro- 
intestinal motor effects follow while the side effects are minimal. 
This is the method of administration to be preferred when this 
action is desired clinically. By means of it certain cases of disten- 
tion have been relieved in which laxatives, enemas and stupes have 
been unavailing. It therefore seems probable tliat this drug will 
find a place in the treatment of certain gastro-intestinal disorders. 

In conclusion I wish to aclmowledge my indebtedness to Mr. 
J. P. English for his technical assistance, to the Radiologic Staff of 
the University Hospital for their cooperation in the Roentgen ray 
studies and to Drs. T. Mclv. Downs, F. A. Bothe, R. J. Veal and 
C. G. Jordan for their reports upon the effects of this drug in abdom- 
inal distention. 

Summary. 1. Acetyl-fl-methyldiolin, by whatever route given, 
affects the gastro-intestinal tract as well as the other viscera sup- 
plied by the parasympathetic system. This effect is most satis- 
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factorily achieved hy oral administration, secretory and cardiovas- 
cidar activity dominating the picture after subcutaneous injection. 

2. The usual gastro-intestinal effects are an increase in tone and 
movement. This is not tlie case in the fasting stomach or in the 
small intestine during the period of falling pressure after subcu- 
taneous injection. 

3. Beneficial clinical effects have been manifested by slight 
stimulation of gastric secretion in some cases of hj^ochlorhydria, 
by a comfortable laxative effect in most individuals taking large doses 
by mouth, but chieflj'^ in the relief of abdominal distention in certain 
instances in which the usual procedures had failed. 
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ACETYL-i3-METHYLCHOLIN. 

m. Its Action on Paroxysmal Tachycardia and Peripheral 
Vascular Disease, With a Discussion of Its Action in 
Other Conditions. 

By Isaac Starr, Jr;, M.D., 

HAnTZELL PBOFESSOn OF HESEABCH THERArEOTICS AND ASSOCIATE IN MEDICINE, 

PHIL.ADEIJ’nLA, PA. 

(From the Medical Clinic of the University Hospital and the Laljoratorj’ of Phamia- 
cologj-. University of Pennsylvania.) 

In the investigation reported in a preceding communication' it 
was demonstrated that tlie subcutaneous injection of acetyl-^- 
metlndcholin into normal persons was promptly followed by a 
vigorous but not dangerous type of action, the more usual manifesta- 
tions of which Avere marked flushing, sweating, and salivation, 
accompanied by a fall in blood pressure and a rise of pulse rate. 
The acute stage of this action la,sted only 2 or 3 minutes; all the 
.symptoms passed off within 15 or 20 minutes, ^^^len given by 
mouth the action Avas mild. No uncomfortable or alarming mani- 
festations AA’cre CA-er produced. A gradual fall in blood pressure 
and pulse rate usually took place but the other symptoms occurred 
Avitli less frequency. 

Pharmacologic studies have shoAvn"-" that part of the action of 
this drug is similar to that Avhich folloAVS stimulation of the vagus 
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nerve and other parts of the parasympathetic nervous system. 
Therefore, it seemed proper to try to utilize this effect to benefit 
cases of paroxysmal tachycardia, a condition in which the attack 
may often be arrested by vagus stimulation. Another effect of this 
drug is peripheral vasodilatation, and we have sought to employ 
this type of action in the treatment of the spastic tjqDes of peripheral 
vascular disease. The purpose of this communication is to report 
the results of our study of the drug’s action in these and certain 
other types of cardiovascular disease and to point out additional 
aspects of its action which might be useful in the treatment of other 
conditions. If given subcutaneously in adequate dosage the drug 
brings most attacks of paroxysmal tachycardia to an end imme- 
diately. Given bj'' mouth it causes the relaxation of the arterial 
spasm of Raynaud’s disease, provided the spasm is not too severe, 
and has been used with success in the symptomatic relief of certain 
patients suffering from this and other conditions in which vascular 
spasm occurs. The results obtained in other cardiovascular condi- 
tions are less striking but certain cases of headache were undoubtedly 
relieved. 

The Utility of the Vagus Action. The Effect on Paroxysmal 
Tachycardia. Twenty-nine attacks of this condition in 9 patients 
have been treated by injections of acetyl-jS-methylcholin. Electro- 
cardiograms obtained in all but 2 patients showed the attacks to 
be of the auricular or supraventricular type. I am indebted to 
Drs. B. I. Comroe, F. W. Burge, and J. M. Hayman for a report 
of the results in cases M. F., W. S. (Attacks 1 and 2) and P. R. 
respectively. I am also indebted to Dr. F. C. Wood for making and 
interpreting the electrocardiograms. 

In the large majority of instances an attempt was made to stop 
the attack by pressure on the carotid arteries high in the neck before 
the drug was given. This procedure, commonly known as vagus 
pressure, has been demonstrated by Ilering'’ to produce its effect by 
means of a carotid sinus reflex and not by direct vagus stimulation. 
Therefore, it will be spoken of as carotid pressure in this paper. 
Twenty attacks were brought to an end by this means alone during 
the course of the investigation. 

If carotid pressure was unsuccessful the drug was given subcu- 
taneously. In typical cases flushing of the face and neck appeared 
in about a minute. A few seconds later a brief cardiac pause 
occurred, followed by a momentary period of irregularity of both 
rhythm and intensity of heart sounds and pulse, and then by normal 
rhythm. The blood pressure diminished from 10 to 20 mm. during 
the height of the action and the pulse became weaker. Increased 
depth of breathing, sweating and salivation also occurred. The 
drug’s action passed off in a few minutes leaving the heart beating 
normally. 

In the latter half of the investigation a technique was developed 
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to terminate attacks when the simple injection of the drug was insuf- 
ficient. If anj^ attack did not stop promptly after the appearance 
of the flush, the site of the injection was massaged vigorously, with 
a resulting increase in the intensity of the drug’s action. If the 
attack still persisted the carotid sinuses were compressed alternatel}", 
while the drug’s action, as judged by the flush, was still undiminished. 
This was usually immediately successful, although similar carotid 
compression before the administration of the drug had been in- 
effective. 

Four electrocardiographic records of transitions from paroxysmal 
tachycardia to normal rhythm after the administration of acetyl- 
)3-methylcholin have been secured. Typical records are shovTi 
in Figs. 1 and 2. One shows transient slowing, then a pause 
followed by immediate resumption of normal rhythm. In the other, 
cessation of the paroxj’^sm is followed bj' a period of marked slowing, 
with prolongation of the P-R interval up to a maximum of 0.32 
second, occasional exti’asystoles, a few blocked auricular beats and 
aberrant ventricular complexes suggesting an impairment in bundle- 
branch conduction. This momentarj’’ period of disturbance was 
followed by normal rh^dlim, at first at a slow rate. The rate in- 
creased as the action of the drug passed off and then slowly dimin- 
ished. These effects are similar to’ those which can be produced 
by vagus stimulation and they should be attributed to this action 
of the drug. Comparable, effects have been observed in the isolated 
heart in animal ex'periments.^’ 

In a very sick man, C. hi. K., a different effect was observed 
(Fig. 3), the small doses of acetyI-/?-methylcholin producing mo- 
mentary complete block which reverted again to tachycardia. This 
patient had received 1 gm. of digitalis during the preceding 24 hours 
and he had been taking smaller amounts previously. As part of 
the action of digitalis is similar to that of vagus stimulation, and 
as block so frequently follows an overdose of this drug, it seems 
reasonable to suppose that the vagus effects of digitalis and acetyl- 
(3-metliylcholin might reinforce each other and thus produce block 
in this instance. But in two experiments on cats,^ the effect of 
intravenous injections of acetyI-/3-methylcholin on the pulse rate 
was not changed by the administration of large doses of digitalis. _ 

The results are recorded in Table 1 . Those obtained on T. IT in 
Attacks 9 to 19 were so similar to those secured in the preceding 
attacks that they have been omitted from this table. A sub- 
cutaneous injeetion of 30 mg. or more of acetyl-/3-meth}']cholin 
combined with carotid pressure in the few instances noted in tlie 
table promptly brought to an end 24 attacks of paro.xysmal tachy- 
cardia in 7 adult patients. In the case of an emaciated boy (W. S.) 
smaller doses were successful on 3occasioiis. In 2 instance.s, in J . II., 
the cessation of the paroxysm was momentary, in the others the 
period of normal rhythm coincided with that usually occurring 











Fig. 3. — Transient heart block following an injection of acetyl-/3-mcthylcholin in 
a patient -with paroxysmal tachycardia who had received large doses of digitalis. 

Lead 2. The upper record was made before the drug was administered. The 
middle record was taken about 2 minutes after the injection of 15 mg. The lower 
record was made about 2 minutes later. (Case C. M. K.) 




Table 1. Effect of Acettl-/3-Methtlcholin on Attacks of Pahoxtsimal Tachycardia. 


stark: acetyl-^-methylcholin 
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between attacks. The few failures occurred with doses under 30 mg. 
or at the hands of persons who neither massaged the site of the 
injection nor compressed the carotids during the drug’s action. 
In the case of C. M. K. we started with minute doses because the 
patient ^yas so very ill, and failed to go higher because we wrongly 
interpreted the slower rate and increased excursion of the galvano- 
meter string to mean that the attack was over. 

In the patients with tachycardia the side effects of the drug 
usually appeared more slowly and were much less intense than those 
which followed the administration of similar doses to normal per- 
sons. In the arteriosclerotic men T. H. and W. T., doses of 30 mg. 
or less given during the paroxysm were followed bj'' little demon- 
strable effect of any kind; 50 mg. produced the usual effects and 
stopped their attacks. On the otlier hand doses of 20 mg. or less 
produced marked side effects on the boy W. S. This difference is 
doubtless due to slower absorption of the drug from the subcutane- 
ous tissues when the circulation is embarrassed; this must be 
remembered in choosing the initial dose for any patient. It seems 
proper to start with small doses. A larger dose maj’' be given as 
soon as the effects of the preceding have passed off; i. c., in about 
15 minutes. 

The patients usually had a certain amount of discomfort during 
the height of the drug’s action. It passed off in a few minutes. 
They all agreed that it was far overbalanced by the relief from dis- 
tress which followed the cessation of the paroxysm. 

The attempt was made to prevent the onset of attacks b}’’ giving 
acetyl-/3-methylcholin by mouth. T. H. was having attacks several 
times a week. He was given the drug 4 times a daj^ and the 
dosage was increased until he took 4 grams dail5^ The larger doses 
appeared to diminish the number of attaclcs somewhat but they 
produced an annoying diarrhea. Quinidin was far more effective in 
preventing attacks and is doubtless a superior drug for this purpose. 

Action on Other Types of Tachycardia. We have made a few 
observations on the effect of acetyi-/3-meth3dcholin in tachycardia 
other than the paroxysmal tj’pe. A patient with thyroid disease 
and a pulse rate of about 150 was given increasing doses of acetyl- 
/3-methylcliolin bj' mouth to a maximum of GOO mg. No slowing 
of the pulse followed. A subcutaneous mjection of 20 rag. increased 
the pulse, rate. 

Two patients with constant tachycardia of unknown origin, 
both young girls, were given by mouth 300 and 40 mg. respectively. 
After tlie larger dose the heart rate fell from 110 to SO and remained 
at the lower level for 40 minutes. The smaller dose had no effect. 
The effect of prolonged administration of the drag to such patients 
has not been ascertained. 

Action in Anricnlar Fibrillation. It has been demonstnited 
that the slowing of the ventricular rate which occurs in tliis condi- 
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tion after the administration of digitalis is to be attributed in large 
part to an action similar to that which follows vagus stimulation. 
Therefore it seemed possible that acetyl-jS-methjdcholin, which has 
a similar action, might likewise cause a desirable slowing of the rate 
in these cases. 

Two cases were selected whose rapid ventricular rate persisted 
after digitalis had been pushed until nausea and vomiting occurred. 
The first was given doses of 20 and 40 mg. subcutaneously while 
connected to the electrocardiograph. The smaller dose did not 
affect the rate; after the larger the ventricular rate fell from 170 
to 112, then returned to 143 after the effects of the drug had passed 
off. This apparently beneficial effect was accompanied by a good 
deal of discomfort to the patient from the side effects of the drug. 
In the second case a subcutaneous dose of 5 mg. caused a fall in 
rate from 108 to 86. The slowing was momentary and the rate 
then returned to its original level. Though there was no discomfort 
in this case the slowing was certainly too transient to be of thera- 
peutic value. 

Three cases were selected in which digitalis had failed to produce 
satisfactory slowing of the ventricular rate. While the digitalis 
was continued, doses of acetyl-^-methylcholin up to 1 gm. were 
given by mouth. No slowing could be demonstrated. Therefore 
we believe that these patients with auricular fibrillation, resistant to 
digitalis, were not benefited by acetyl-i8-methylcholin. 

The Utility of the Vasodilator Action. The Effect in Raynaud’s 
Disease. Four cases of this disease have been studied. They 
complained that their hands became “bloodless” or blue and painful 
on exposure to cold in the winter. In each case the hands developed 
marked cyanosis on immersion in water at 15° C. for 20 minutes. 
The mildest case, Mrs. G. S., aged 26, suffered only when she drove 
her automobile in winter. The most severe, Mrs. E. L, aged 60, 
had gangrenous spots on 2 of her fingers, and the depressed scar 
of a healed lesion on a third. Essential hj^Dertension complicated 
this case. Miss F. S. and Mr. M. C., aged 26 and 24, were moder- 
ately severe cases but neither had had gangrenous spots. They 
were otherwise in good health. 

Several experiments were made to test the effect of the drug. 
Skin temperatures were determined by thermal junctions usually 
fastened to the skin with wide strips of adhesive to prevent evapora- 
tion of sweat from cooling the adjacent skin. The skin color was 
judged by means of the color scale devised for this purpose by Lewis.® 

F. S., having come in from outside, was placed in a cool room, the tem- 
perature being 13° C. At the beginning of the observation the hands 
ached and were cold and pale. The temperature of the fingers proximal to 
the nails ranged from 20.1 ° C. to 22° C. The patient was then given 30 mg. 
acetj4-;3-methylcholin bj’^ mouth. One hour later the characteristic action 
of the drug set in, the blood pressure fell from 102/74 to 90/00, the pulse 
rate diminished from 92 to 76 and the appearance of the hands com- 
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pletely changed. They were now warm and redder than normal. The 
warmest finger was now 32° C., the coldest 24.6°. The discomfort in the 
hands had lessened but a certain amount still persisted. An hour and a half 
later the blood pressure had returned to lOS/65 and the pulse rate had risen 
to 88. The hands had become pale again, the skin temperatures had dimin- 
ished, and now ranged between 22° and 23°. This striking demonstration 
of the relief of the spasm of Rajuiaud’s disease bj' means of acetjd-/3-methyl- 
cholin was repeated on 2 other dai'S, with oral doses of 40 mg. and 100 mg. 
of the drug. 

In 2 other cases, G. S., and E. I., emdence of the vasodilating action of 
the drug was sought by a comparison of the effects of immersing the hands 
in cold water at 15° C. for 20 minutes before and during the drug’s action. 
The cyanosis wliich appeared on the kecond immersion was not strikingly 
different from that produced before the drug was given. The changes 
seen were in the direction of greater redness during the action of the dmg. 
Much more striking was the difference in the patient's sensations. Both 
stated that on the first immersion the hands became numb and the cold 
caused no discomfort. But durmg the drug’s action numbness did not 
occur and they suffered severe^ from the cold. This may be interpreted 
as indicating that during the drug’s action enough circulation persisted 
to maintain the function of the nerves. However, the results clearly 
demonstrate that the drug will not prevent the tj^iical spasm of Ra}maud’s 
disease if the hands are exposed to severe cold. 

On another occasion spasm was produced in E. I. by immersion of the 
hands in cold water. After withdrawal the patient la}’’ do'svn and 5 mg. of 
acetyl-/9-methylcholin weae administered subcutaneously. Two minutes 
later the face flushed and a few nainute red spots appeared in the cyanosis. 
Ten minutes later 10 mg. of acetyl-/5-methylcholin were administered sub- 
cutaneously. This caused marked flushing of the face, and the arms 
reddened down to the area of cyanosis, but the color of the hands remained 
unchanged although the skin temperature of the fingers which had been 
slowly rising, started to climb more rapidly. The action of the drug passed 
off before any further change could be demonstrated. Obwously the dnig 
had but little effect on such liigh grades of spasm. Tin's is not surprising 
as in such conditions the blood flow has practically ceased and the drug 
would not reach the vessels affected. 

In an attempt to relieve the symptoms, acetyl-i 3 -methylcholin 
was prescribed to the 3 most severe cases. 

F. S. was given 20 mg. 3 times a day by mouth. A week later the patient 
stated that she could detect some slight effect. The do.sage was then slowly 
increased until it reached 100 mg. Tliis dosage was taken 3 times a day 
and the patient thought her s}Tnptoms were improved but relief was not 
complete. L'ater the patient took the drug only when she expected to be 
exposed to cold. Tliis seemed to be a better method, relie\’ing the S}-mp- 
toms while she was in the cold but she continued to have some discomfort 
when, on reentering the house, her hands became “hot and s’(vollcn.’’ 

^I. C. was instructed to take 30 mg. 3 times a day. A week later he 
reported that his s}Tnptoms had been almost completel}' relieved, although 
the weather had been much colder than in the preceding 2 weeks, lie 
stated that his hands tingled a little wiien he had exposed them doing out- 
door work, but thev did not get white, blue and numb as they had done 
before. The patient was provided with more of the medicine, but he 
obtained work in another city and the case could not be followed further. 

E. I. was first seen in Febniar}', 19.32. She complained that spa^ was 
present almost every moniing while she w'as doing her housework. .Jic 
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was, therefore, given two bottles of medicine, each containing acetyl-/3- 
methjdcholin and told to take a dose of 100 mg. from the first bottle when- 
ever a spasm occurred. If her hands had not warmed up in an hour, 
she was to take a similar dose from the second bottle. A week later the 
patient reported that each time she took the first dose her hands warmed up 
in 40 or 50 minutes and that they then stayed warm aU day. She had taken 
the second dose onb'' once and was greatly pleased with the relief which 
she had obtained. Without the patient’s knowledge, the contents of the 
bottle to be taken first were changed to an inert solution with a bitter 
taste. The bottle containing the medicine to be taken second contained 
acetyl-/3-methylcholin as before. A week later the patient reported that 
the first medicine was now ineffective and that she had had to take 
the second medicine every day, and that it had relieved her symptoms in 
about an hour. This seemed to be sufficient demonstration that the patient 
was really getting relief from the drug. She was, therefore, told to take 
100 mg. every morning which was cold enough to cause symptoms. She 
was seen a month later and had been talcing the medicine regularly. The 
gangrenous spots on the fingers had healed and she was practically free of 
symptoms. However, warmer weather had now begun and was certainly a 
factor in the improvement. 

During the following spring and summer she took the drug only on excep- 
tionally cool da3'’s, and during the fall she resumed it ^vith increasing fre- 
quency until with the coming of winter she again took it daily. In December 
and January, she took 50 mg. after breakfast “to prevent spasm,” whenever 
the weather was cold. Tliis was not always sufficient. If spasm did set 
in she took 100 mg. and relaxation always occurred in about an hour. 
Under tliis program she insists that she was very much more comfortable 
than she had been in any winter during recent years. Relief was not com- 
plete and during December one of her fingers became sore and an ulcer de- 
veloped at its tip. This lesion healed in 2 weeks, whereas three similar 
lesions occurring in former years had not healed until spring. 

These observations may be summarized as follows : In Raynaud’s 
disease, the drug does not prevent the development of vascular 
spasm when the hands are exposed to severe cold. Nor does it 
cause prompt relaxation of the spasm so produced. However, it 
can overcome or prevent that which follows more moderate expo- 
sure. The patients agreed that their symptoms were in part relieved 
when the exposure was limited to that encountered in their usual 
occupations. 

Action in the Occlusive Types of Peripheral Vascular Disease. 
In the conditions in which the main vessels of a limb are occluded 
by organic disease, phenomena suggesting spasm of the unobstructed 
vessels may often be demonstrated. Therefore, it seemed desirable 
to ascertain whether these patients might not be benefited by 
acetyl-|3-methylcholin. 

The first experiment was made on J. N., aged 28 j’^ears, a patient -with 
thromboangiitis obliterans of 2 years’ duration. No pulse could be felt in 
the arteries of either foot and gangrene had necessitated the amputation 
of the terminal phalanx of both great toes. Three weeks after the operation 
his feet wore exposed to cold air at a temperature of 16° C. The skin tem- 
perature of the toes began to fall rapidh’’ and pain soon commenced in 
both feet. Ho was then given 300 mg. acetjd-jS-methjdcholin b3'' mouth. 
About an hour later the usual signs of the drug’s action were observed. 
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the sMn temperature of the toes stopped falling and began to rise and 
the discomfort disappeared. "WTven the period of observation was termi- 
nated li hours later, the temperature of certain toes was still rising, that 
of other toes was beginning to fall. The maximum increase observed 
was 1.8° C. As the room temperature did not change the small rise of skin 
temperature must be attributed to vasodilatation caused by the drug. 
Similar experiments conducted with doses of 75 and 200 mg. gave essentially 
similar results. 

The same experiment was performed in 2 other cases. In a case 
of diabetes wdth threatened gangrene of the left foot a dose of 500 
mg. by mouth was followed bj'- a rise of temperature in the more 
normal foot while that of tlie threatened foot continued to fall. In 
another diabetic w'ho had a poor circulation in both feet with severe 
lesions on one, doses of 100 and 300 mg. did not interrupt the steady 
fall of skin temperature, though there was other evidence that the 
drug was acting. These results suggest that the drug will benefit 
only certain patients, doubtless those in whom vascular spasm is 
present. But if the vessels are occluded solely by organic disease 
acetyl-/3-metliylchoIin does not increase the blood supply to the 
extremity. 

^Mien the drug is injected subcutaneously the effect on the periph- 
eral vessels is different. A diabetic whose foot eventually became 
gangrenous was given a subcutaneous dose of 30 mg. This was fol- 
lowed by a more rapid fall of skin temperature in the foot, evidence 
that the drug’s action diminished the circulation. A similar result 
was obtained in anotlier case of this disease. Subcutaneous injec- 
tions appear to be contraindicated in the treatment of such condi- 
tions. The fall in blood pressure which follows this method of 
administration not only diminishes the head of pressure in the periph- 
eral arteries but also may call forth a compensatory vasoconstric- 
tion ■which overcomes the dilator action of the drug. 

Since the evidence indicated that the drug, given by mouth, 
caused an increase in the circulation to the feet of certain cases 
of occlusive peripheral vascular disease, it has been tried in the 
treatment of threatened gangrene of the feet. The patients chosen 
suffered from severe pain in the diseased foot, and an attempt was 
made to determine the effectiveness of the treatment by the relief 
secured when the patients did not know whether the}' were receiving 
the drug or not. 

Mr. C. B., aged 5.3 years, was knoATO to have had diabetes for 35 years. 
The toes were cyanotic and vessels of the feet did not pulsate. He h.ad 
suffered severely from pain in the left foot for 2 Aveeks and blebs had formed 
on the toeA The threatened foot Avas placed in a tliermoregulated foot 
cradle'^ AA’itb partial relief but pain persisted at night. Four days later the 
p.atient AA'as given 500 mg. of acctyl-/?-mothy]choIin in milk at 0 and S r..Ai. 
After this the patient had no pain at all; his first comfortable night for 
almost 3 AA'ecks. Tlie drug vrns given again the next night and the relief 
persisted. The night folloAA-ing it Avas AA-ithdraAvn and an inert bitter 
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substance added to the milk whicb was given as before. Tliis night the 
patient complained of pain, though it was not as severe as before the drug 
had been given. The acetyl-/3-methylcholin was then resumed for 3 days 
and discomfort disappeared. Then it was again interrupted and slight 
pain reappeared, to disappear when the drug was resumed. Therefore, 
there can be no doubt that the drug relieved the patient’s pain. The lesions 
healed also and recovery was uneventful. 

Mr. W. J., aged 58 years, had noted pain in the right foot 3 months ago. 
One month before admission a small gangrenous patch appeared on the 
toe and a chronic ulcer on the heel. He went to a hospital and was treated 
for h month without relief of pain at night. He was then sent to the Uni- 
versity Hospital. At that time the left foot was markedly cyanotic and 
no pulse could be felt below the popliteal space. During his first night in 
the hospital the patient suffered severe pain. The next day he was given 
doses of 200 mg. acetyl-/3-methylcholin every 2 hours from 4 until 10 p.m. 
Following this he passed the night vdthout pain and stated that it was 
the first time this had happened for a month. The next day with- 
out the knowledge of the patient an inert mixture was substituted for 
the acetyl-)3-methylcholin. He had no pain that night nor did it recur 
during his stay in the hospital. Therefore while the initial relief of pain 
may have been due to the acetyl-^-methylcholin we have certainly failed 
to prove it. 

Mr. E. A., aged 60 years, was known to have had diabetes for 1 year. No 
pulse could be felt in any artery in his feet. The left foot showed marked 
rubor, and there was an ulcer between the 4th and 5th toes. Pain had been 
severe for the last 3 weeks, especially at night. The first night he was given 
500 mg. acetyl-/ 3 -methylcholin by mouth, the next night 1 gm. No relief 
followed, and the eventual cessation of pain is certainly not to be attributed 
to the drug. 

Mr. A. C., aged 45 years, had had thromboangiitis obliterans for 3 years. 
Gangrene had led to amputations below the left knee and above the right 
ankle. Six weeks ago, after slight trarnna, a spot of gangrene developed 
on the terminal phalanx of the left little finger and the rest of the finger 
became swollen and cyanotic. Pain in that area soon became intense 
especially at night. Five doses of morphin sulphate each gr. J (15 mg.) 
failed to relieve it on one occasion. Two weeks before admission a peri- 
arterial sympathectomy had been performed, vdthout relief of pain or 
other improvement. After admission the pain at night was sufficient to 
prevent much sleep, he was usually comfortable during the day. He was 
therefore given 500 mg. of acetyl-/3-methylcholin in milk at 6 and 9 p.m. 
The first night after this treatment pain was much diminished, the second 
night he had no pain at all. Then the drug was omitted, the milk contain- 
ing an inert bitter substance being given as before. The night following 
he had a violent attack, morphin gr. I (15 mg.), phenobarbital gr. ij 
(120 mg.), amyl nitrite m. iii (0.18 cc.) repeated once, nitroglycerin gr. 
.1/100 (0.6 mg.) and finally sodium amytal gr. iii (0.18 gm.) were given 
wth but little refief ; the pain gradually subsiding 1 hour after the last dose. 
The next night he had no pain. The night following violent pain returned. 
After morplun sulphate gr. x (15 mg.) had been ineffective, he was given 
500 mg. of acetyl-yS-methylcholin by ihouth. The pain remained the same 
for the next 2 hours. Twenty mg. of acetyl-yS-methylcholin were then given 
subcutaneously. The pain in the finger was at once relieved but the 
side effects of the drug were unusuall}’- severe, probably because the action 
of the previous dose was still m effect. The patient became dyspneic 
and complained of substernal pain so that atropin sulphate gr. 1/200 (0.3 
mg.) was given subcutaneouslj" to stop its action. This did not result in a 
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return of the pain in the finger, and the patient slept ■well imtU morning. 
The next mght there ■was another violent attack of pain, as severe as the 
premous night. A smaller dose, 10 mg. of acetjd-j3-methyleholin was given 
subcutaneously. There was no uncomfortable reaction but the pain was 
not promptly relieved. It subsided gradually. 

At tliis point the administration of 500 mg. of acetyl'/j-methjdcholin 
by mouth at 6 and 9 p.m. was resumed. The pain at once diminished 
and then disappeared completely. The skin temperature of the finger 
improved and the lesion began to heal. Unfortunately this promising 
treatment could not be continued as the available supplj^ of the drug was 
exhausted. Therefore, thoracic sympathectomj' was performed. There 
seems no doubt of the relationship of the drug to the relief of pain in this 
case. 

The effect of acetyl-/3-methylcho]in on the pain of these 4 cases 
of occlusive peripheral vascular disease has been illustrated in 
Fig. 4. In 2 of them the relief may fairly be attributed to the 
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Fig. 4. — Effect of acetyl-;3-methylchoIin on the pain of 4 cases of obstructive 
peripheral vascular disease. The larger bars indicate doses of 500 mg., the smaller 
200 mg. JI, indicates a h 5 'podermic injection, the other doses were given by mouth. 

drug, in another this may be the case, in the fourth the drug was 
entirely ineffective. The patients benefited were doubtless those 
who had some spasm in addition to their organic obstruction. 

Effcd on Hypertension and Headache. Moderate doses of acetyl- 
)3-raethylcholin given subcutaneously to patients with hj^iertension 
were usually followed by a larger fall of blood pressure than tliat 
which occurred in normal persons. The maximum fall observed, 
from 2G0/160 to 145/95, occurred after a dose of 25 mg. As the 
action passed off the pressure returned to its previous height. The 
patients were all more uncomfortable during the action of the dnig 
than before or after it, and we do not believe that they were bene- 

fited. , 1 M • 1 

When the drug was given by mouth many patients exhibited a 

considerable fall of blood pressure which lasted for ?. hour or longer 
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without annoying symptoms. Doses of from 50 to 400 mg. have 
been given on 8 occasions to patients with hypertension who were 
confined to bed for the day of the test. In 1 patient 200 and 400 mg. 
failed to cause any effect. In the others the fall of systolic pressure 
ranged from 38 to 16 mm. 

In 3 patients with hypertension relief of headache was reported" 
after taking the drug. One of these was given 100 mg. twice a day 
by mouth. Her headache returned when the drug was omitted 
without the patient’s knowledge, and it was relieved when the drug 
was resumed. On the other hand in 3 apparently similar cases the 
drug did not relieve the headache. 

Patient E. I., who has essential hypertension as well as Raynaud’s 
disease, has taken from 50 to 100 mg. of acetyl-)3-methylcholin 
very frequently for 16 months. At the end of this period her blood 
pressure (220/130) was identical with that found before she began 
treatment. 

The Effect on Various Intracranial Conditions Possibly Associated 
With Syasm of Cerebral Vessels. In a comatose patient, M. B., 
with hypertension and Cheyne-Stokes breathing, an effect on respir- 
ation was demonstrated by Dr. C. F. Schmidt. A subcutaneous 
dose of 30 mg. was followed by a fall in systolic blood pressure 
from a maximum of 228 to a minimum of 110 mm., and the breath- 
ing became regular and remained so. Twenty-six minutes later 
1.2 mg. of atropin sulphate was administered and Cheyne-Stokes 
breathing reappeared within 5 minutes, the blood pressure rising 
from 160 to 190 mm. The next day a very similar fall in blood 
pressure was caused by venesection but the Cheyne-Stokes breath- 
ing persisted. Therefore the cessation of Cheyne-Stokes breathing 
after the drug cannot be attributed to changes arising from the 
fall in blood pressure, and an action on cerebral vessels is suggested. 
With this evidence before us we attempted to treat patients having 
certain ill-defined conditions in Avhich it was suspected that spasm 
of cerebral vessels might be a factor. 

A patient, Mr. J. E., was subject to severe and frequent headaches in 
one-half of his head. The case was diagnosed cerebral vascular spasm 
by Dr. W. G. Spiller. The patient was given large doses of the drug, 4 gm. 
daily for 20 days, and later for 14 days. He was convinced that the pain 
was materially lessened by the drug. But there was a neurotic element in the 
case, and suggestion rather than drug action may have caused the improve- 
ment. 

Another patient, Mrs. A. A., suffered from attaclcs of vertigo, fairly 
typical of Mdnifire’s disease. She was not relieved bj’^ sedatives or quinin. 
When given 500 mg. of acetyl-/3-methylchohn bj'" mouth she insisted that 
she was greatly relieved and demonstrated it b 3 ’" walking to the bath- 
room which she had previously been unable to do wthout falling. The 
vertigo returned when the drug was omitted. Its resumption was again 
followed bj'^ improvement. 

VOL. ISG, NO. 3. SEPTEMBEn, 1933 12 
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Miscellaneous Results. We tried the effect of a subcutaneous 
dose of 10 mg. in a case of hemiplegia whose rapid and complete 
recovery from two previous attacks suggested that it might Iwat 
been caused by vascular spasm. No beneficial effects were observed. 

Encouraged by the relief from headache demonstrated in a few 
cases of hypertension, we have tried the drug in other tj'pes of head- 
ache," especially migraine. No relief followed in 2 cases. One 
patient insisted she was relieved, but in a subsequent attack no 
rehef followed. 

Two cases of angina pectoris were given 20 mg. of acetyl-jS-metbyl- 
cholin subcutaneously during an attack. The sy’^mptoms of the 
drug’s action appeared as usual but the pain continued unabated. 
Later nitrites relieved it. 

Discussion of the Clinical Utility of Acetyl-)3-methylcholin. No 
final evaluation of this active drug can be made on the basis of tliis, 
the initial clinical investigation. We have follow'ed only a small 
number of the leads suggested by its pharmacologic acti\’’ity. It 
is of interest to consider other possibilities and point out the limita- 
tions of the present investigation. 

Acetyl-/3-methylcholin may be thought of as a physiologic anta- 
gonist to epinephrin, stimulating an opposing system of nerves. 
This antagonism of action on the heart, bloodvessels, bronchi, and 
gastro-intestinal tract is obmous. Epinephrin increases the reBexes 
and produces a sensation aldn to excitement in some subjects. In 
2 patients with increased reflexes, it could be demonstrated that 
• acetyl-/3-methylcholin depressed reflex activitv. In tire first patient 
the biceps and triceps jerks were followed by short series of clonic 
contractions while striking over the brachial plexus resulted in a 
twitch of the hand. About an hour after tlie subject had taken 
1 gm. of acetyl-/3-metliylcholin by mouth, while the flush was pres- 
ent, the clonic contractions did not follow the tendon refle.xes, and 
the brachial plexus response could not be elicited. After atropin the 
original condition promptly returned. In anotlier case the abdom- 
inal reflexes could always be elicited by a stroke which traveled 
between tAvo marked spots in 4 second, timed by a metronome. 
After a similar dose these reflexes could be elicited only very in- 
frequently by this procedure. When the eflcct of the drug had 
passed off the original condition was restored. But in two aeiite 
spinal cats prepared by Dr. Grayson McCouch, acetyI-/S-mefhyl- 
cholin could not be demonstrated to have any significant effect on 

the threshold of the flexion reflex. _ ^ i . i 

We have no eridcnce tliat tlic effect of epinephrin on the basiil 
metabolic rate and blood sugar is opposed by acetyl-/?-mcthy]- 
cholin. 

We have had no opportunity to test the drag’s action on the nirer 
tjqjcs of cardiac arrhj-thmia, nor liave Ave made an adequate study 
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of tlie effect of its prolonged administration in cases of hypertension; 
what little evidence we have is not encouraging. 

, No evidence has been obtained to indicate that the drug is dan- 
gerous when administered in the manner and dosage described. It 
has been given to very sick people. However, its action after sub- 
cutaneous injection is so quick and vigorous that we prepare our 
subjects for what is coming. We tell them that the injection will 
cause a sudden sensation of warmth in the face, that it may make 
them breathe hard for a minute, and that this will be followed by 
sweating and a flow of saliva. The injections are always given with 
the subject lying down. We have a syringe containing atropin 
sulphate gr. 1/50 (1.2 mg.) ready at hand. As atropin, given intra- 
venously, would abolish the action of acetyl-/3-methylcholin almost 
immediately, we advise that this precaution be continued. If the 
drug is given by mouth this is unnecessary. By this route we have 
given doses up to 4 gm. daily for a prolonged period without the 
production of uncomfortable or alarming symptoms. 

A few untoward effects have been observed. In a patient who 
had asthmatic attacks infrequently a subcutaneous injection of 
20 mg. caused a typical attack. In this case the pulse rate fell from 
108 to 60; the flush, instead of being confined to the face and neck, 
was generalized; the blood pressure, instead of fallmg, rose from 
138/90 to 170/98. Atropin sulphate gr. 1/75 (0.9 mg.) was given 
subcutaneously and relief began within 2 minutes. Much milder 
asthmatic attacks have follov>;ed the taking of large doses by mouth 
in patients subject to asthma, and the same occurred in one elderly 
subject not known to have had asthma. Therefore, it seems proper 
to recommend caution in giving subcutaneous injections or large 
doses by mouth to patients who suffer from asthma and other 
conditions relieved by adrenalin, a physiologic antagonist of the 
cholins. 

Both dyspnea and substernal pain followed the injection of 20 mg. 
into a patient who had received 1 gm. by mouth a short time 
before. This was also cut short by atropin. 

In 2 patients who had been vomiting the subcutaneous injection 
of 10, 20 and 40 mg. was followed by vomiting. No other patients 
have vomited or indeed felt nauseated after subcutaneous adminis- 
tration. The slight epigastric discomfort which some persons com- 
plained of after taking the drug by mouth was almost always pre- 
vented by administering it in milk. 

One subject complained of a disturbance of accommodation after 
taking 300 mg. bylmouth. This passed off within 30 minutes. Some 
effect on accommodation is to be expected from the pharmacologic 
properties of the drug, but no other subjects noticed it. 

In 1 case of paroxysmal tachycardia in a very sick patient, the 
subcutaneous administration of the drug caused momentary com- 
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plete heart block. The large amount of digitalis w4aich this patient 
had received may well have been a factor in this case. However, a 
few blocked beats have been demonstrated in other patients during 
the transition ' from paroxj^smal tachyeardia to normal rhytlim. 
Extrasystoles also occurred during this transition. In 1 case 
coupled beats were found after the administration of large doses 
by mouth. 

Therefore, it is evidmt that this drug, like all other active drugs, 
may produce untoward effects against which the phj^sician must 
be on his guard. But only 3 times in our experience have these 
effects been severe enough to necessitate their termination by 
atrbpin. 

The most spectacular action of the drug is the immediate ter- 
mination of the attacks of paroxysmal tachycardia, of the auricular 
or supraventricular type. We know of no other drug which will 
produce this effect. We have evolved a technique for this purpose. 

If our experience is typical the great majority of these attacks 
can be stopped by the drug alone. If this is insufficient, carotid 
pressure during the drug’s action is usually successful. In the pre- 
vention of such attacks acetyl-/3-methylcholin proved inferior 
to quinidin in 1 case; We have had no opportunity of testing the 
effect of the drug on the ventricular tjq)e of paroxysmal tachycardia. 

In other types of tachycardia, acetyl-/3-methylcholin will at times 
cause slowing. Whether it can be used with benefit to these patients 
is as yet undecided. 

The increased gastro-intestinal tone and peristalsis which followed 
the exliibition of acetyl-/0-methylcholin liave caused striking relief 
in certain cases of abdominal distention.' But the effect on other 
types of gastro-intestinal dysfunction has not yet been investigated. 

Acetyl cholin has been advocated for the treatment of the spastic 
tjqDes of peripheral vascular disease,® and relief of pain following 
its use in senile arteritis has been reported.® Acetyl-/3-methylcholin 
has a similar vasodilating action, it is much more stable than 
acetyl cholin and it produces more prolonged effects. It lacks 
certain undesired side effects produced bj^ the latter drug. Its 
peripheral vasodilating action in Rajoiaud’s disease and in certain 
cases of .obstructive arterial disease can be easily demonstrated. 
The patients in which it has been used have been symptomatically 
relieved and when an attempt was made to substitute an inert 
solution for one containing the drug tliey detected it at once. Acetyl- 
^-methylcholin seems superior to acetyl cholin in every particular 
for the treatment of these conditions. 

Summary. Acetyl-^-methylcholin has been employed in the 
treatment of certain types of cardiovascular disease. This drug 
causes effects similar to those following stimulation of the vagus 
and other parasympathetic nerves. It also causes peripheral vnso- 
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dilatation. After subcutaneous injection it has a prompt and vigor- 
ous action. Given by mouth the effects are much milder. 

The untoward effects of the drug are described. They can be 
immediately abolished by atropin. 

Injected subcutaneously, the drug has caused the immediate 
termination of 24 attacks of paroxysmal tachycardia in 9 patients. 
-In 7 the attacks were of the auricular or supraventricular tj^pe, in 
the other 2 no electrocardiograms were secured. In most of the 
attacks carotid pressure and other means had been tried unsuccess- 
fully before the drug was given. In a few instances a combination 
of the drug’s action and carotid pressure terminated attacks which 
could not be stopped by carotid pressure alone. Failure was very 
infrequent except when the dosage was inadequate. Electrocardio- 
grams showed the transition from the paroxysm to normal rhythm. 

The vascular spasm of Rajmaud’s disease, when excited by mild 
degrees of cold, was relieved or prevented by the action of the drug 
administered by mouth. The spasm following exposure to severe 
cold was but little affected. The discomfort of 3 such patients was 
in part ameliorated by taking the drug by mouth during cold 
weather. 

The drug repeatedly caused a rise of the skin temperature of the 
feet in a case of thromboangiitis obliterans. It relieved the pain 
in certain cases of threatened gangrene from obstructive peripheral 
vascular disease. But no evidence of a peripheral vasodilator 
action could be secured in certain other cases of this tjTpe. 

The drug caused a temporary reduction of blood pressure in most 
cases of hypertension. In some such cases relief from headache 
followed the exhibition of the drug. In other apparently similar 
cases no relief was secured. 

In 1 case Cheyne-Stokes respiration was abolished by the drug. 
Two other patients, in whom spasm of cerebral vessels may have 
been a factor, reported improvement of headache and vertigo 
after taking the drug. 

The possible utility of acetyl-j8-methylcholin in certain other 
disease conditions is discussed. 
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A DIAGNOSTIC TEST FOE, INFECTIOUS MONONUCLEOSIS. 

By W. W. Bunnell, M.D., 

INSTRUCTOR IN MEDICINEj TALE TJNn'ERSITY SCHOOL OF MEDICINE, 

NEW HAVEN, CONN. 

(From the Department of Internal Medicine, Yale University School of Medicine, 
and, the Medical Service of the New Haven Hospital.) 

In a recent article^ the presence of a rather high concentration 
of heterophil antibodies, demonstrable in the form of sheep cell 
agglutinins, has been described in the active stages of 4 cases of 
infectious mononucleosis. Since then tests for heterophil antibodies 
have been made in over 2000 cases representing various clinical 
entities, including additional cases of infectious mononucleosis. 
The diagnostic value of the test has become increasingly evident. 
In the present report the results of these tests, with a few modifica- 
tions of the method, are recorded. No attempt is made to review 
in detail the development of Imowledge of heterophil antigens and 
antibodies, but a few statements relative to the nature of the phe- 
nomenon involved seem desirable. 

Forssman- obsen’-ed that emulsions of the tissues (other than 
blood cells) of the guinea-pig, cat and horse stimulate tlie production 
of lysins for sheep red blood corpuscles, just as sheep erytlirocjdcs 
themselves do when injected into rabbits. Subsequently, the term 
Forssman antigen or heterophil antigen has been applied to materials 
which have this property. Apparently the substances which contain 
the heterophil antigen are widespread throughout the animal king- 
dom and to a lesser degree among bacteria as evidenced by the ever 
increasing list of carriers of heterophil antigen. 

Comparatively few bacterial species, liowever, have been investi- 
gated as to their content of heterophil antigens. Such antigens 
have been found in strains of B. paratyphosus B, B. enteritidis 
(Gaertner),® B. dysenterim (Shiga), * a particular strain of B. lepiscp- 
ticus^ and recently in various t^qics of pneumococci.® Tlie nature 
of these bacterial heterophil antigens is not thoroughly known. 
Some appear to be identical with those present in sheep cells or 
guinea-pig kidney, but others difl'er somewhat. That the heterophil 
antibodies are distinct from specific bacterial agglutinins and pre- 
cipitins is well demonstrated by absorption tests. The possible 
part played Jiy these heterophil antigens in the development of ' 
immunity to various diseases has yet to be demonstrated. 

Only recently has the Forssman phenomenon found clinical appli- 
cation. Throilgh the work of Davidsohn,"-® Dcicher,® Perry and 
Rhodes,*" Paul and Bunnell,' and others, the presence of hemolysins 
and agglutinins for sheep cells in low dilutions of supposedly normal 
human sera have been rcjieatedly demonstrated, hrieflberger and 
his co-workers" have shown that there is a definite age distribution 
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of this heterophil antibody content, which rises from zero at birth 
to reach a peak at about the 12 th year and then falls gradually 
through subsequent decades. Paul and Bunnelh confirmed this 
finding in a study of 275 hospitalized patients. There is some dis- 
agreement among different investigators as to the percentage of 
individuals who show heterophil agglutinins in a serum dilution of 
1 to 4, but there is apparent complete agreement that the titer 
rarely exceeds 1 to 8 in normal human serum. Following the injec- 
tion of horse serum, which is a known carrier of heterophil antigen, 
an increased titer of heterophil antibodies in the blood of patients 
suffering from horse serum disease was first reported by David- 
sohn^-® in 1929. Agglutination titers ranging from 1 to 32 to 1 to 64 
were found at the height of this disease or shortly afterward. He 
concluded from this that an agglutinin titer for sheep cells of 1 to 32 
or higher is suggestive of horse serum sickness in the more or less 
recent past. Ramsdell and Davidsohn^^ 1930 reported 26 cases, 
representing various clinical conditions severe enough to occasion 
hospital residence, on which determinations of sheep cell agglutinins 
in the serum were made. In none of the cases, except 1 case of 
severe diabetes mellitus, which was receiving intensive insulin 
treatment, was an agglutinin titer greater than 1 to 8 found. Paul 
and Bunnelh in 1932, reported a low titer of sheep cell agglutinins 
in 323 hospitalized patients representing a variety of clinical con- 
ditions. With one exception (a fatal case that was classified as 
possibly aplastic anemia, but may well have been a case of infectious 
mononucleosis with complicating acute hemorrhagic nephritis 
similar to those reported by Tidy and Danieh®) no appreciable 
increase in the sheep cell agglutinin titer was found except in cases 
of serum disease and infectious mononucleosis. 

Methods. The method we have employed in determining the concentra- 
tion of the heterophil agglutinins for sheep ceils in human sera was reported 
previously.^ The serum, from 5 to 8 cc. of human blood obtained as for a 
Wassermann test, is utilized for the procedure. For sake of conformity 
in results it is important to use a standard type of agglutination tube. 
We have found a tube 100 mm. in length and 10 mm. in diameter most 
satisfactory and have used it in all our tests, as a slight effect upon the 
readings is noticed with varying sized tubes. The use of a 2 per cent sus- 
pension of sheep cells is likewise desirable, as a heavier suspension interferes 
with the agglutination phenomenon. 

If the serum is inactivated property and the procedure carried out as 
described, there should be no hemolysis in the tubes to confuse the readings. 
(In serum which contains bile the sheep cells are usualty hemolyzed and the 
tests unsatisfactory.) 

Results. The results of the investigation of various clinical 
conditions here reported are presented in Table I. It will be seen 
that the marked increase in heterophil agglutinins for sheep cells 
previously reported in infectious mononucleosis has not been en- 
countered in other conditions. In determinations that we have made 
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on over 2000 individuals, the presence of a consistentlj’^ low titer is 
outstending. In Table 1 the range of agglutinin titers of 437 hos- 
pitalized cases representing 76 clinical conditions, including 22 
cases of serum disease but excluding the 15 cases of infectious mono- 
nucleosis, is shown. In addition Table 2 includes the range of titers 
found on testing 1600 sera obtained from the Wassermann labora- 
tory. These are arranged in groups accordmg to titer, as diagnoses 
and ages were not available. 


Table 1. — Sheep Cell Agglutinins in- Miscellaneous Conditions. 


Clinical conditions in groups. 

No. 

of 

cases. 

Range 

of 

titer. 

J Dilutions of patient's semm. 

1 

2 

1 

4 

1 

S 

1 

16 

1 

32 

1 

w 

1 

12S 

Normals 

36 



+ 

+ 

si: 

- 



Psychosis, toxemia preg., normal preg,, metal 
poisoning 

2S 

Max. 

Min. 

"b 


sfc 


— 

- 

- 

Fractures, burns, myositis 

18 

Max. 

Min. 

■f- 

+ 

A 

- 

- 

- 


Obesity, gen, arteriosclerosis, diabetes, malnu- 
trition, acuto and chronic nephritis, rickets 

27 



"f 

d" 

— 

- 

- 

- 


32 

Max. 

Min. 

+ 


sir 

— 

— 


- 

Common cold, grippe, influenza, follicular ton- 
sillitis, otitis media, acute cenical adenitis, 
acute bronchitis, bronchopneumonia, lobar 
pneumonia, empj’ema 

4S 

Max. 

Min. 

"b+ 

++ 

1 ~ 

si; 

1 

- 


- 

Bronchial asthma, pulmoDar>* tuberculosis, eo'-, 
thema nodosum 

33 

Ma.T. 

^lin. 



+■ , 

sfe 

1 __ 


i - 

Acute rheumatic f^-er, rheumatic arthritis,, 
rheumatic heart dbcase I 

35 

Mai. 

Mia. 

•f+ j 

sb ' 

+ 

! t i 
; 1 

1 sir 

sh 

1 — 

— 

S^Tihilis: ftimar}', secondary', tertiary and 
congenital 

1C 

1 Ma.v. 
Min. 

- 1 

+ 

i * 

1 _ 

- 

■ — 


Erj-sipclas, scarlet fever, misc. strep, infections, 
diphtheria, tj'phoid, measles, chickenjwx, 
pertxifsis, mumps, meningococcus meningitis, 
Mneent’s an^na 

S9 

Max. 

Min. 

-f-F 

-1- 

■f 

sts 

_ 

- 

Primary, secondary' and aplastic anemia, ery- 
throblastic anemia, purpura hemorrhagica, 
Banti’a disease 


■ 

g|g| 



1 

- 

- 

Hodgkin's disease, agranulocytosis, acute and 
chronic — m 3 'elogcnous and Ij'mphatic leuke- 
mia, malignant thymoma, bemign Jj-mph- 
adencisis 

27 

Max. 

+ : + 

i 

1 

i 1 

1 

1 

- 1 

_ 1 

1 

1 

- 

1 

i 

1 

Serum disease 

22 

hlin. 


F-F-f;- 

sb 

"-1 

-1 

Vj 


In none of the clmical conditions simulating infectious monomi- 
cleosis or those with which it might be confused have wo been able 
to demonstrate any appreciable increase in the agglutinin titer. 
Cases of acute rheumatic fever and rheumatoid arthritis may oeea- 
sionallv sliow a plus minus agglutination in a titer of 1 to 32 but 
none higher has been encountered. Vincent’s angina and agranulo- 
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cytic angina show no abnormal increase of heterophil agglutinin 
titer. Several of the blood dyscrasias, including acute and chronic • 
myelogenous and lymphatic leukemia, likewise show no increase 
of agglutinins above the normal level. While clinical conditions 
associated with bacterial etiologic agents show a tendency to a 
slightly higher titer than is the case in non-bacterial diseases, the 
increase is small. Furthermore, the degree of agglutination as well 
as the titer is strikingly less than in infectious mononucleosis. In 
serum disease following the injection of horse serum, however, 
there is a distinct rise in the agglutinin titer though not as high as 
is usually found in infectious mononucleosis. Likewise, the type 
of agglutination in the cases of serum disease resembles more closely 
the reaction found in the cases of infectious mononucleosis. 

Table 2. — Sheep Cell Agglutinins on 1600 Individual Sera Obtained from 
Wassehmann Laboratory on Which Diagnoses and Ages 
Were Not Available. 


Range of agglutinin titers 



Sera. 

No. cases showing 



and readings on individual sera. 











Number. 

Per cent. 

in the same titer. 



y 

a* 

1 

A' 

i. 


651 

40.7 


651 . . 



— 







264 . . 



d= 




373 

23.3 

- 

104 . . 



+ 







i 5 . . 



+ + 







50 . . 







355 

22.2 


210 . . 



+ 







76 . . 



-+■ 

+ 






19 . . 



+ + 

+ 






' 19 . . 



+ 

dz 

a: 





53 . . 



+ 

+ 

a= 


144 

9,0 


6 . . 



+ 

+ 

+ 





30 . . 



+ + 

+ 

a= 





22 . . 



+ + 

+ 

+ 





14 . . 



+ + 

+ + 

+ 





' 5 . . 



+ 

+ 


=4s 




24 . . 



+ 

+ 

+ 

ds 




5 . . 



+ 

+ 

+ 

+ 

64 

4.0 


3 . . 



+ + 

+ 






S . . 



+ + 

+ 

+ 

ziz 




13 .■ . 



+ + 

+ + 

+ 

dz 




3 . . 



+ + 

+ + 


+ 




3 . . 



+ + 

+ + 

+ + 

=i= 

13 

O.S 


( 5 . . 



+ 

+ 





' 

IS.. 



+ + 

+ 


ziz ziz 


In sharp contrast to the findings listed in Tables 1 and 2 are the 
observations on 15 cases of infeetious mononucleosis presented in 
Table 3. These cases can be classified, on the basis of duration of 
symptoms, into two groups, the acute cases usually more severe and 
generally presenting a more pronounced increase in the agglutinin 
titer for sheep cells, and the subacute cases which run a more pro- 
longed course and show an agglutinm titer not greater than 1 to 128 
and usually only 1 to 64. The duration of the acute case is usually 
14 to 21 days, while the course of the subacute cases is prolonged for 
a month or more. Though there is considerable variation in the 
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agglutinin titer in the group of acute cases, ^they tend to show a higher 
titer than the subacute cases. The height of the agglutinin response 
is fairly well correlated with the severity of the illness and distinctly 
related to the stage of the disease in which the serum for the test 
is obtained. This relationship and also the relationship of the asso- 
ciated pathologic lymphocytosis can be better understood by a study 
of the following case report and graphic presentation of the course 
of the disease. 



Fig. 1. — CasG 7. Infectious mononucleosis. 


Case Report. J. AV. (Case 7, Table 3), a white American schoolbo}’’, 
aged 15 years, was admitted to the New Haven Hospital on the evening of 
December 9, 1931, complaining of fever and dull pain in the right lower 
quadrant. 

He gave a previous history of lassitude, drowsiness, anorexia, slight pain 
about the umbilicus and fever of about 5 days’ duration. Twelve hours 
after administration of a dose of citrate of magnesia he began to complain 
of a severe dull pain in the lower abdomen which later localized in right 
lower quadrant and brought about his hospitalization for acute appendicitis. 

On admission the patient’s temperature was 101° F. The throat was 
slight^'’ injected^ and small ulcerative areas were present on the surface 
of the enlarged lingual tonsil. The tonsillar fossce were clear. There was a 
moderate painless eidargement of the cervical, axillary and inguinal Ijunph 
nodes, which were discrete and moderatelj’- firm. The liver and spleen were 
not palpable. There was slight tenderness on deep pressure in both lower 
quadrants without muscle spasm. The total leukocyte count on December 
10, 1931, was 5500, vdth 58 per cent bunphoid cells and 1 per cent mono- 
nuclears. The throat culture showed an essentiallj^ normal mouth flora. 
A stained smear from the ulcerative areas on the lingual tonsil showed numer- 
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. ous diphtheroids and a moderate number of fusiform bacilli with a rare 
spirillum. Kahn and IVidal tests were negative. From a culture of the 
blood in >Sa%dta broth a few diphtheroid-like organisms were isolated after 
7 daj's’ incubation. A stool culture was negative for pathogenic organisms. 

On December 11, 1932, the patient had a spontaneous epistaxis, the 
adenopathj’^ had become more pronounced and the spleen was easil}’ pal- 
pable, 2 cm. below the costal margin. The leukocjde count at this time 
was 6100, with S5 per centljmphoid cells and 3 per cent large mononuclears. 
Forty-twp per cent of the Ijmphoid cells were typical pathologic Ijmpho- 
cytes which have been so well described by Downey and McKinley,” the 
cells in this case corresponding closely to their so-called Tj-pe I. ” Sheep 
cell agglutinins at this stage were determined for the first time and found 
to be present in a titer of 1 to 128. The temperature remained at an elevated 
level with irregular swings for 5 da 3 'S following admission. During tius 
time bilateral otitis media developed. The patient’s course was otherwise 
uneventful and at time of discharge a notable decrease in the adenopathy 
had occurred and the spleen was no longer palpable. The course of the 
sheep cell agglutinin titer and the progressive change in the blood picture 
is sho\vn in Fig. 1. 

It is of interest to note that the development of the heterophil 
agglutinins for sheep cells runs parallel to the pathologic lymplio- 
cytosis. With the decrease in the agglutinin titer there is a disap- 
pearance of the pathologic lymphocytes from the peripheral blood. 
An absolute lymphocjTosis, however, composed of normal lympho- 
cytes, may persist for months. The increase in the total leukocyte 
count at ^e height of the disease is apparently due entirely to the 
increase in the number of pathologic lymphocjTes. 

Sununary. We have employed the sheep cell agglutinin test in 
over 2000 cases representing 76 clinical conditions. With the excep- 
tion previously noted, namely, serum disease, we have been unable 
to demonstrate an appreciable increase of heterophil agglutinins for 
sheep cells in the sera above the normal dilution of 1 to S. In 15 
cases of infectious mononucleosis we have found a consistent increase 
in all cases. The titers, ranging from 1 to 64 to 1 to 4096, apparently 
depended to a considerable extent upon the stage of the disease at 
which the serum was obtained and upon the severity of the illness. 
None of the common conditions manifesting a similar clinical picture 
such as acute adenitis, tuberculous or syphilitic adenitis, Hodgkin’s 
disease, acute or chronic lymphatic or myelogenous leukemia, 
aplastic anemia, purpura hemorrhagica, agranulocjtic angina or 
Vincent’s angina, has shown an increase in heterophil agglutinin 
titer. 

Conclusions. In view of these findings it seems justifiable to 
accept the test for heterophil agglutinins for sheep cells as a valuable 
diagnostic procedure in differentiating infectious mononucleosis 
from a number of clinical conditions of a far more serious nature. 

Cases presenting a suggestive clinical and blood picture whose 
blood serum shows an agglutination for sheep cells in a dilution of at 
least 1 to 64 can apparently safely be diagjiosed as infectious mono- 
nucleosis, and a favora!)le prognosis given. 
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AN INSTANCE OF LYMPHATIC LEUKEMIA FOLLOWING BENZOL 

POISONING. 

By Ernest H. Falconer, C.M., M.D., 

CLINICAL PROFESSOR OF MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 

SAN FRANCISCO, CALIF. 

(From the Department of Medicine.) 


This rather remarkable circumstance of a patient under treatment 
and observation for chronic benzol poisoning, gradually developing 
the picture of a full-blown leukemia, is of sufficient interest to merit 
its report in essential detail. 

Case Report. A white male, aged 58 years, employed by a can company, 
was first seen May 21, 1924, complaining of weakness, dizziness, dyspnea 
and “a puffing noise in the head.” History disclosed that his work was to 
“truck” can ends from the foot of a conveyor to the warehouse. The can 
ends, rimmed 'with a solution of rubber in benzol, were delivered to him by a 
conveyor, the benzol evaporating from the rubber mixture “en route.” 

He first noted weakness and dizziness April 4. On May 1, weakness in 
the lower extremities forced him to stop work and consult his family plij-^si- 
cian who found his “blood thin,” administering “iron” injections and 
“pills” by mouth. There was no past history of infections except for two 
attacks of “chills and fever” lasting 2 weeks, disappearing without special 
medication, S years and 5 j'-ears before the present illness. There was no 
historj'^ of anemia or previous weakness. 

Physical examination showed a short, obese, pale man with a sallow tint 
to skin. Several* teeth missing. Moderate degree of peridentosis present. 
Palpable posterior cervical and inguinal nodes. Blood pressure; s}'stolic, 
130; diastolic, SO. Heart slightly enlarged to the left by percussion. The 
first heart sound was feeble over lower precordium, accompanied by a soft, 
blowing sj'stolic murmur heard best over the pulmonic area. Chest showed 
impaired resonance at the right base, with liarsli breath sounds but no rales 
at this area. Abdomen protuberant, rounded. The edge of the liver was 
jialpable 3 cm. below the costal border, slightlj' tender. Spleen not felt. 
Over skin of trunk, extensor surface of arms, and over both lower extremities 
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below the knees were small, dull, red to purplish-red spots from 0.5 mm. to 
1 mm. in diameter. They do not fade on pressure and represent tj'pical 
purpimc areas. The “tourniquet test” is positive. The Imee jerks are 
sluggish. No sensory distiubances made out. 

The blood studies at this time showed hemoglobin 50 per cent (Newcomer); 
red cells, 1,530,000; white cells, 8100 per c.mm. Differential : neutrophils, 62; 
IjTuphocjd^s, 32; monocytes, 6 per cent. Platelet count, 68,000 (Reese and 
•EckeP). The red cells showed anisocjinsis, a few large red cells, some 
showing polychromatophilia. 

The author had seen 4 cases of t 5 'pical benzol poisoning from the same 
plant during the previous year. Therefore, with the history of e.xposure 
and the blood findings detailed above, with the spleen not palpable and no 
immature white cells appearing on any of the smears, a ^agnosis of benzol 
poisoning was made. 

Clinical Course. On June 4, 2 weeks after the first ^^sit, hemorrhage 
from the nose began. His red and white cell counts began to decrease. Plate- 
lets were 74,000. He was admitted to a hospital and received a transfusion 
of 700 cc. whole blood. Within 3 days the nasal bleeding ceased and after 
1 week he was able to leave the hospital. 

On July 7, he began reporting to the author for observation and treat- 
ment. Three times per week intravenous injections of sodium cacodylate 
were administered, 1 cc. of a 19 per cent solution. In addition he took 
Blaud’s powder, 0.3 gm. after each meal. On September 9, nasal bleeding 
again occurred; also a pigmented papular mole 0.5 cm. in diameter on the 
back of his chest continuall}’’ oozed blood. He was readmitted to the hos- 
pital and transfused vith 600 cc. whole blood. After 1 week, bleeding having 
ceased, he was discharged from the hospital. Improvement progressed 
. slowly in red cell count and hemoglobin, but the platelets remained low in 
number. The accompanjdng chart of his blood-counts, in chronological 
order, show his progress. By the end of IMarch, 1925, he was allowed to 
take up fight work about the exterior of the plant. In June, the notes 
state, “Doing fight work and progressing favorably.” The platelets 
lagged behind the other formed elements of the blood. The red cells 
showed central paUor and anisocjdosis. By January', 1926, the platelets 
had reached 116,000; . the red cells and hemoglobin seemed to have reached 
a new level of blood production, considerably lower than the normal stand- 
ard but sufficient to maintain liim at a comfortable working status. His 
work called for verj' little actual physical exertion. 

On March 19, 1926, it Avas noted that his white count had risen to 13,200, 
with pnljunorphonudear neutrophils, 30; eosinophils, 1; Ijunphocytes, 56; 
monocAdes, 6; neutrophilic myelocytes, 1 per cent. The table shoAvs the 
blood counts as the leukemia progressed and accompanjdng charts illustrate 
in grapliic form the blood picture from early sjTnptoms of the benzol poison- 
ing to his demise from leukemia. 

He remained at fight work tluoughout 1926, the wliite cells gradually 
rising and hemoglobin and red cells gradually falling. By January 22, 1927, 
the Avhite cell count had risen to 49,500, AA'ith polymorphonuclear neutro- 
phils, 9; eosinophils, 1; Ijinphocytes, 89; monocjdcs, 1 per cent. JMany of 
the Ijanphocidcs now AA’cre somcAvhat larger than the normal Ijanphocyfc 
Arith a paler staining, lc.ss dense nucleus than one secs in a normal smear. 
They were not defmitelj' Ijanphoblasts, so arc included under the designation 
lA-mphocytcs. MeJunkin's oxA-dsisc stain on January 22, 1927, shoAA-ed gran- 
iilar ceils' 16, nou-granular 84 per cent. Patient stated he felt Avell except 
for slight Ave.'ikne=s and dj-spnea and lie did not wish to give up his Avork. On 
July 8, on account of weakness and dyspnea he Av.as forced to stop Avork. 
On' December 16, the white cell count was 108,300 AA-ith neutrophils, 4; 
h-mphocA-tes, 92; lATuphobkists, .3; neutrophilic myelocytes, 1 per cent. 
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The hemoglobin was 39 per cent, and red blood cells 1,520,000. Daily 
doses of 6 vials Lilly.’s Liver Extract No. 343 were tried. The reticulocyte 
rise was not above 1 per cent. On February 1, 1928, he was readmitted 
to the hospital and on Februar 5 '^ 16, death occurred. The clinical diagnosis 
was lymphatic leukemia. 


Table 1. — White Blood Cell and Platelet Counts Extending Over 3 Years, 

Months. 


Date. 

Total 
white 
count 
per e.mm. 

Neutro- 
phils, 
per cent. 

Baso- 
phils, 
per cent. 

Eosino- 
phils, 
per cent. 

Lympho. 
per cent. 

Mono, 
per cent. 

Platelets 
in thou- 
sands 
per c.mm. 

■ 5 / 21/24 . . . 

8,100 

62 



32 

6 


6/ 4/24 . . . 

4,600 

50 


3 

41 

6 

74 

7/ 7/24 . . . 

3,400 

32 


1 

59 

8 

64 

8/25/24 . . . 

4,400 

70 

1 

. . 

22 

7 

72 

9/30/24 . . . 

7,120 

50 


1 

40 

9 

68 

11/11/24 . . . 

5,300 

68 


1 

25 

6 

74 

12/10/24 , . . 

8,200 

61 



32 

7 

68 

2/ 6/25 . . . 

7,400 

59 


1 

37 

3 

70 

. 3/17/25 . . . 

5,000 

45 



53 

2 

72 

5/18/25 . . . 

8,320 

64 

1 

1 

31 

3 

88 

8/24/25 . . . 

9,300 

58 


. . 

37 

5 

114 

1/12/26 . . . 

7,800 

58 



38 

4 

116 

3/19/26 . . . 

13,200 

36 (1) 


1 

56 

6 

74 

3/30/26 . . . 

12,400 

34 



57 

9 


4/16/26 . . . 

14,000 

46 

1 

1 

43 

9 

68 

6/22/26 . . . 

16,920 

52 



43 

5 

88 

1/10/27 ... . 

49,500 

9 


1 • 

89 

1 

160 

3/21/27 . . . 

42,400 

28 



71 

1 

126 

4/18/27 . . . 

56,000 

17 



81 

2 

100 

5/ 9/27 . . . 

58,000 

16 



82 

2 

112 

5/25/27 . . . 

55,000 

16 



83 

1 

76 

6 / 9/27 . . . 

64,400 

12 



87 

1 

132 

7/ 8/27 . . . 

63,000 

8 



92 


66 

7/21/27 . . . 

44,400 

6 



90 

4 


7/30/27 . 

70,000 

12 



88 


86 

9/22/27 . . . 

79,400 

5 



92 

3 

54 

10/31/27 . . . 

69,500 

9 



89 

2 

40 

12/ 8/27 . . . 

71,600 

3 

1 


93 

3 

34 

12/16/27 . . . 

108,300 

4(1) 



92 (3) 



1/ 4/28 . . . 

89,000 

2 



95 

3 

30 

1/20/28 . . . 

94,000 

3(1) 



94 

2 

50 

2 / 1/28 . . . 

108,000 

4 



96 


60 

2/13/28 . . . 

140,000 

2 



98 


34 


( ) = Inimaturo cells. 

Postmortem Examinniion. (By Drs. G. Y. Rusk and S. R. Mettier, 6 
hours after death). The body was well developed and moderately obese. 
The sldn and mucous membranes were pale. The cervical, axillarj'’, inguinal, 
mediastinal and mesenteric Ijunph nodes were moderate^’’ enlarged. The 
blood, as it escaped from the various severed vessels, appeared thin and 
watery. The heart was nonnal except for petechial hemorrhages on the 
pericardium and endocardium. Both lungs contained small patches of 
bronchopneumonia and the larger bronchi were filled with a purulent 
exudate. The liver was enlarged, and minute nodules of leukemic infiltra- 
tion could be seen Avith ease. The spleen weighed 290 gm. It was red, 
pulpy, and. the hlalpighian corpuscles appeared enlarged. The kidneys 
had a combined weight of 3S0 gm. Scattered throughout the cortex and 
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medulla of the Iddne}' were numerous small white nodules. The bone 
mapow in the upper third of the right femur appeared firm, yellowish- 
white in color, and contained scattered red hyperplastic areas. 

Microscopic Examination. The representative specimens of l}Tnph 
nodes from the various chains were stained with eosin and methylene blue, 
and showed an absence of normal architecture. There was no differentia- 
tion between the follicular and medullar}'^ portions. No germinal centers 
could be seen. There was a general overgrowth of tissue bj”^ a tj^pe of cell 
slightlj’^ larger than the usual Ijunphocyte, and which contained a thin rim 
of protoplasm. The nuclei as a rule were round, clear and did not stain 
as deeply as nomial l3Tnphoc3'tes. Some of these cells showed a slight 
nuclear indentation. Among some of these cells could be seen an occasional 
one in which the nucleus appeared to be undergoing an amitotic di^^sion. 
Sprinkled in between these cells could be seen numerous red blood cells, 
and some of these appeared similar to the normoblast. 

Bone-marrow (Giemsa) showed a moderate number of fat-cells. The inter- 
stices between the fat-cells were infiltrated b3’^ large numbers of cells similar 
to those described as seen in the lymph-node. Some of these areas were 
large and completel3'’ obliterated the fatty tissue. 0.v3'dase stain showed 
ver3’' few m3'elocytes. Onl3^ an occasional small focus of red blood cell 
formation could be identified. 

Heart. In the pericardial fat there were definite small cellular accumu- 
lations, but none in the heart muscle. These cells again were similar to 
those described above. In the coronar3'’ vessels large numbers of leukemic 
cells could be seen. 

Spleen. The Malpighian corpuscles w'ere irregular in size and shape, but 
in general were enlarged. The pulp w'as markedly increased in cellularity, 
the predominatmg cdl being the l3Tnphocyte. Among these cells was an 
occasional nucleus undergoing amitotic division. 

• Liver. There were numerous foci of leukemic infiltrates which were, for 
the most part, periportal in distribution. There was a considerable amount 
of hemosiderosis. 

Kidneys. Small aggregations of leukemic cells were found between the 
tubules; an occasional cell could be seen undergoing amitotic division. 

Anatomic Diagnosis. L3Tnphatic leukemia, chronic. Generalized l3Tnph- 
adenopath3’', especiall3' in mediastinal retroperitoneal and mesenteric nod^. 
Splenomegal}', 290 gm. Leukemic infiltration of liver and kidne3's. Petechial 
hemorrhages in epicardium. Secondar3’^ anemia. Bronchopneumonia and 
purulent bronchitis. 

The accompanj'ing microphotographs of actual blood smears and 
of tissue-sections of Ijunpli nodfes and bone-marrow show numerous 
lymphatic cells in the process of direct nuclear division (amitosis). 
It will be seen in tlie accompan.ving microphotographic figures that 
this feature of amitosis is particularly striking. 

Benzol and Leukemia. Three important questions are suggested 
by' a study' of the clinical data and autopsy material of this patient: 

1. ^Miat effect does benzol have on ly'mphatic tissue? 

2. Is it not possible for benzol, like other well known', hemopoietic 
irritants, to upset the hemopoietic balance between cell growth and 
destruction, giving rise to lymphoid hyperplasia? 

3. Does tliis ly'mphoid hyperplasia always stop just .short of 
leukemia, or can it, under prolonged irritation or in susccpt'Iuf-’ 
individuals, progress to lymphatic leukemia? 




Fig. 2. — Bone marrow. 







Fig. 3. — Ljmph nodp. 
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Araong the experimental work on the action of benzol on lym- 
phatic tissue, G. O. E. Lignac^ in 1928 reported the results of injecting 
mice with from 25 to 30 injections of benzol (0.1 cc. of 0.3 cc. benzol 
in 10 cc. olive oil). He concluded: “All the sj'^mptoms of hjqier- 
plasia developed. After a time the spleen, which was at first hyper- 
trophied, decreased in size. No animals showed lymphatic leukemia, 
only hyperplasia. Up to the present time, I have not succeeded 
in producing lymphatic leukemia.” He further states, “The experi- 
ments cited are not numerous but are important in connection with 
work with leukemia. In the mice the growth is not ordinary hyper- 
plasia, but should be considered as a tumorous growth similar to 
leukemia. Precursor cells show spontaneous growth from numerous 
centers, in 1 case breaking the liver capsule. It is a real tumor of 
precursors of white blood cells. The immature or undifferentiated 
cells suggest acute leukemia. Development of tumor may, or may 
not, be accompanied by a leukemic blood picture. No one Icnows 
what factors cause an overflow of leukocjdes into the blood stream.” 

In connection with hemopoietic irritants some interesting experi- 
mental work by Murphy and Sturm^ appears to have a bearing. 
They subjected mice, rats and guinea pigs to dry heat at tempera- 
tures of from 55° to 65° C. Short exposures of about 5 minutes 
were carried out and white counts were made at intervals over a 
3 weeks’ period. There was an immediate drop in both neutrophils 
and lymphocytes which averaged about 3000 cells per c.mm. Seven 
days after the heating, there was an increase of from 5000 to 10,000 
cells per c.mm., the increase being almost entirely in the lympho- 
cytes. Fourteen days after heating, the lymphocytes had increased 
to from 12,000 to 14,000 per c.mm. above the original counts. The 
neutrophils remained low and did not begin to increase until about 
3 weeks after heating. The lymphocytes were still high, but were 
beginning to drop back toward normal. Both the large and small 
lymphocytes were healthy-looking, and did not differ in appearance 
from those of the normal animal. At from 6 to 10 days after 
heating, several lymphocytes were noted that appeared to be in 
process of amitotic division. Every stage of this division could be 
seen. In some instances from 4 to 5 cells in process of division could 
be seen in one microscopic field. The microphotographs of these 
cells, accompanying their paper, bear a striking resemblance to 
the microphotographs showing amitotic division in this article. 

Nakahara, ‘ investigating the source of lymphocytosis induced by 
heat, found that the first change in the spleen and the lymph glands 
was widespread degeneration of the lymphoid elements. Within 
48 hours this was followed by activity of the so-called “germinal 
centers” with an overproduction of lymphoc^^ffes, the spleen and 
lymph glands becoming larger than normal. There was a marked 
increase of mitotic figures in the lymphoc 3 i;es of tlie germinal 
centers following the general necrosis. 
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These experiments suggest that benzol may act on lymphatic 
tissue in a similar manner to dry heat, causing first destruction, then 
a compensatory hyperplasia, exceeding what we recognize as normal 
limits. One wonders if under repeated stimuli of this type the 
balance between orderly production and destruction of lymphocytes 
might not be upset, resulting eventually in a leukemia. It will be 
recalled in this connection that Yamagiwa and Itchikawa^ succeeded 
in producing tar cancers in rabbits, after other experimenters had 
failed, by carrying on the chronic irritation over a sujfficiently long 
period of time and by using rabbits instead of less susceptible 
laboratory animals. 

. ’ The Action of Chemicals, Toxins and Radiation on Lym-phatic 
Tissue. In connection with chemicals, arsenic has long been of 
interest because of its known power of infiueneing hemopoietic tissue. 
Isaacs® has studied its effect on red cells, but no mention is made 
of its action on lymphocytes. He coneluded that arsenic acts as a 
depressor of the bone-marrow causing a decreased production of 
young red blood cells. When arsenic is stopped, the bone-marrow 
responds once more with an increase in the rate of maturation of the 
erythroblastic tissue and an increased production of young red 
blood cells. In 1929, Baldridge, Rohner and Hausmann,^ in a 
report on infectious mononucleosis, mention in their series 6 cases 
developing a mononucleosis while under antiluetic treatment. In 
1925, White® reported a severe case of infectious mononucleosis 
developing under antiluetic treatment. The author, in 1925 (mire- 
ported), studied a case presenting a clinical picture of infectious 
mononucleosis with a severe Vincent’s infection of the buccal 
cavity, developing after neoarsphenamin administered for a luetic 
infection. 

It has been considered by some writers (Farley®) that the benzol 
ring in arsphenamin and its derivatives may be responsible, along 
with arsenic, for hemopoietic tissue damage. The toxins of cer- 
tain acute infeetions have long been considered to be a cause of 
leukemoid blood-pictures, and some writers, as Sternberg, believe 
acute leukemia is an infection. Cabot^^ reports leukemoid blood- 
pictures following lymphangitis, funmculosis, acute streptococcus 
tonsillitis and cervical adenitis. lierz^® mentions cases of infection 
with a blood-picture simulating lymphatic leukemia. Tiirk (quoted 
by Herz) believes there is a relationship between “lymphatic reac- 
tion” and lymphatic leukemia. Marchand^® presents a case of 
severe sepsis with bone-marrow exliaustion, and a picture of lym- 
phoid hj’perplasia. This last instance is a situation somewhat com- 
parable to the case under consideration where benzol exhausting 
the bone-marrow is followed by lymphoid hj’perplasia and lymphatic 
leukemia. 

The effect of Roentgen rays and radium on hemopoietic tissue 
has not as yet been well worked out. This is due to the length of 
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time necessary and the number of factors, such as dosage and sus- 
ceptibility, that must be controlled in sucli experimental work. 
There are cases reported of leukemia and also of aplastic anemia 
resembling pernicious anemia in workers exposed to Roentgen ray 
and radium. Emile-Weil’^ reported 2 cases, engineers workmg in 
the same laboratory witli radioactive material. One died with 
pernicious anemia and the other with myelogenous leukemia. He 
quotes other reports in the literature, mentioning deaths from Em- 
phatic leukemia. Farley, commenting in Medicine (1928) on Emile- 
AVeil’s report states, ‘Tn view of the undoubted production of 
aplastic anemia by the action of rays on the bone-marrow, it is not 
surprising that the production of a myelogenous tjqie of leukemia 
by rays should be reported, but the production of lymphatic leukemia 
by such means should not be credited without very close scrutiny.” 

It seems to me that Farley’s comment refers to the action of 
rays on the bone-marrow, but if radiation of the marrow can bring 
about aplastic anemia and myelogenous leukemia, it would seem 
as if these same rays, acting on Ijnnphatic tissue, much more easily 
influenced by radiation, might produce a ljunphatic leukemia. 
The bone-marrow is only a portion of the hemopoietic system, all 
portions of which must be closely interdependent. The e.xact 
mechanism of the production of a leukemia is unknovm in eitlier 
case. One can speculate that it is chronic irritation applied to 
cells whose function is that of growth primarily. The response of 
cells to irritation is division and growth, or death of the cell. 

Experimental work carried on at the Rockefeller Institute*® tends 
to show that with a certain dose of Roentgen-ray, a lymphocjdosis 
similar to that produced by heat can be brought about. Blood 
counts after the treatment described show a lymphocj'te change 
characterized by an initial fall, followed by a marked ri.se. 

Discussion. The data presented in this case are not regarded as 
furnishing definite proof that benzol caused the lymphatic leukemia. 
The suggestion to which the evidence points is that the benzol 
e.vposure acted as an irritant and destructii'c agent to the hemo- 
poietic system, upsetting the balance between lymphocj'te produc- 
tion and destruction, resulting in Ijunphatic leukemia. Tlic action 
of the benzol in destroying erythropoietic and leiikopoietic tissue 
caused a stimulus for regeneration of these two types of tissue, 
located chiefi.v in the bone-marrow. The damaged marrow could 
only respond to a limited extent, producing a red cell and granulo- 
cyte response at a level which remained at first below the former 
normal level. A considerable stimulus for regeneration must operate 
on the hemopoietic tissue as a whole in these cases of marrow dam- 
age. In an individual with a labile lymphatic apparatus, as this 
individual under consideration appeared to have, the lymphatic 
response may be unusual and carry on to a leukemic .state. This 
patient was a .short, obe.<e individual, who, at age 5S, had hyper- 
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trophied tonsillar tissue, and looked like the tjqiical, so-called 
“lymphatic” type. Individual susceptibility must be an important 
factor in determining the response of hemopoietic tissue to various 
types of irritative and destructive stimuli. 

Conclusions. 1. A case of benzol poisoning is presented in which 
the patient recovered, for a time, settling to a new and lower level 
of blood cell production, then gradually passing into a true, autopsy 
verified status of lymphatic leukemia with a fatal termination. • 

2. Instances are drawn from the literature suggesting that benzol, 
like otlier agents destructive to hemopoietic tissue, may upset the 
balance of orderly blood cell production and destruction, bringing 
about a tissue-environment favorable to the production of lym- 
phatic leukemia. 

3. Attention is directed to the presence of direct division of the 
nucleus, both in many lymphatic cells in the blood stream and in 
lymphatic tissue cells in lymph nodes and bone-marrow. 
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THE ADVANTAGES OF INTRAMUSCULAR INJECTIONS OP A 
SOLUTION OF LIVER EXTRACT IN THE TREATMENT 
OF PERNICIOUS ANEMIA. 

By William P. Murphy, M.D., 

INSTRUCTOR IN MEDICINE, HARVARD MEDICAD SCHOOL; ASSOCIATE IN MEDICINE, 
PETER BENT BRIGHAM HOSPITAL, 

BOSTON, MASS. 


(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


The desirability of large doses of liver in the treatment of the 
patient with pernicious anemia as originally advised by hlinot and 
Murphy^ has become almost universally recognized during 8 years 
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of use in thousands of patients. The development of a fraction of 
liver for oral administration by Cohn and his associates- has made 
it possible for many persons to consume adequate amounts vith 
less difficulty than when whole liver is used. Liver fractions and 
other substitutes for liver, to be ingested, have shown no other 
advantage than this over the use of whole liver, and are uniformly 
more expensive to use. The first solution of liver extract prepared for 
intravenous injection,^ although potent, was not practical for general 
use. The development of a concentrated solution for use by intra- 
muscular injection has made the problem of adequate dosage more 
simple and more certain than it has ever been before. 

Early trials, at this hospital, with intramuscular injections of a 
simple solution of liver extract indicated the practical value of 
such a method. Following a report^ of May 26, 1931, concerning 
one of the earlier cases treated with this extract, observations in a 
series of 24 patients who had received intramuscular injections 
were reported.® The results obtained in the larger group demon- 
strated conclusively the important and strilcing effects anticipated 
as a result of the preliminary work. These results have also been 
confirmed in this countrj'- by several investigators working inde- 
pendently.®-"-®'® 

It was obvious that in order to be practical for general use the 
solution for intramuscular injection must be of such a nature that 
it could be easily and safely used and of such a concentration and 
potency that the optimal results should be obtained with the fewest 
possible injections. This -was accomplished by the production of a 
solution of liver extract of such a concentration that the active sub- 
stance from 100 gm. of liver was contained in 5 cc. of solution. 
This preparation,* the first for intramuscular injection to be made 
available for general use in this country, after acceptance by the 
Council on Pharmacy and Chemistry of the American Medical 
Association was further concentrated and certain irritating sub- 
stances eliminated, so that 3 cc. of solution retained the same potent 
material as was contained in 5 cc. previously. The potency of 
this material as determined by its clinical effect may be indicated 
by comparison with the effect of whole liver, which may best be 
considered as the standard for potency. It has been cstimatcrl 
from observations made during the maintenance treatment of 
SI patients by means of intramuscular injections of Solution^ of 
Liver Extract (Lederle) that the contents of a vial (3 cc.) containing 
active principle from 100 gin. of liver will replace from 30 to 50 times 
that amount (3000 to 5000 gm.) of whole liver admini-stered by 
mouth. 

The practical efficiency of a concentrated solution of liver c.xtract, 
when given intramuscularly as observed in the treatment of 101 cases 
and reported in apreviotis paper, *®has led to the following conclusious 
• Solution Liwr Kxtnict Parenteral — Lt‘«U*rIo Lal*on\torio.'*, Inf*- 
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in regard to the advantages of this form of treatment as com- 
pared with either the use of whole liver or potent substitutes for 
administration by mouth or less concentrated solutions for intra- 
muscular use. 

1. Certain Dosage. The dosage is under absolute control of the 
physician. Although the treatment may be given by the patient’s 
nurse, the relative infrequency of treatment makes it quite possible 
and desirable for the physician to do this. In consequence the 
physician will see the patient at frequent intervals, thereby insuring 
him of the best results. 

2. Severe Relapse. Its strikingly rapid effect makes it the treat- 
ment of choice for the patient in severe relapse. The first and 
maximum effects are evident many hours before these effects may 
be observed following the administration of liver or liver substitutes 
by mouth. As previously suggested,® it may well replace transfusion 
in the critically ill patient. 

3. “Resistant” cases. Because of the ease and certainty of 
administering adequate amounts of effective substance the intra- 
muscular injection of the concentrated solution is particularly 
valuable for the treatment of the patient in whom it has been 
found difiicult to maintain an essentially normal condition of the 
blood. This apparent resistance to satisfactory improvement may 
be due in some instances, when liver or liver extract is given by 
mouth, to an inability on the part of the patient to obtain, to take 
or to utilize an adequate amount of the material in liver which is 
effective in producing blood. 

4. Combined System Disease. Since control of the conditions 
associated with spinal cord or peripheral nerve damage depends 
primarily upon the utilization of optimal amounts of the active 
substance in liver, the concentrated solution given intramuscularly 
is the treatment of choice. 

5. Uncomplicated Pernicious Anemia. For the patient with 
uncomplicated pernicious anemia the routine maintenance treat- 
ment with intramuscular injections of the concentrated solution of 
liver extract is an ideal method. The certainty of dosage and the 
convenience of its use, because of the relative infrequency of admin- 
istration in this group particularly, is generally appealing to the 
patient. It has been found^® that optimal results are to be obtained 
by injections of the contents of a vial (3 cc.) at intervals varying 
from 1 to 6 weeks, the average interval being 3 to 4 weeks. The 
use of intramuscular treatment does not contraindicate a subsequent 
return to peroral therapy if this be desired. 

■' 6. Economy. The saving possible through the use of this method 
"of treatment is of especial interest to those patients who must 
' 'continue treatment throughout life. Not only is the cost of material 
small in comparison with that of liver or its substitutes for oral 
use, as previously shown,® but also a saving is almost always pos- 
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sible, even including the expense of injection. This saving is par- 
ticularly noticeable with the use of the concentrated solution 
described by the author/ because of the low cost of the material 
and the relative infrequency of injection as compared with less 
concentrated solutions. 

7. Travel. It is often difficult for the patient travelling to be 
certain to obtain good liver along the route and the substitutes for 
ingestion are bulky to carry. Intensive intramuscular therapy prior 
to the trip will be sufficient for several weeks without further treat- 
ment, or a few vials may be easily carried and injected as desired 
en route. 

S. Mode of Administration. That the solution must be admin- 
istered by needle may be considered as a minor disadvantage of this 
form of treatment compared with peroral therapy, although the 
relative infrequency of injections made possible through concen- 
tration of the solution has minimized this disadvantage. 
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CONGENITAL AORTICOVENTEICDLAR FISTULA WITH EN- 
GRAFTED ACUTE SUPPURATIVE ENDOCARDITIS.* 

By INIendel Jacobi, j\I.D., 

ATTEXDING PATIIOlvOGIST AXD ASSOCIATE ATTEN'DIN’G PHYSICIAN, 


Abraham Heinrich, i\I.D., 

ASSISTANT IN PATHOLOGY AND OHSTETDICS, 
iniOOKLYN, N. y. 

(From the PatholoKical L:il>onitorips of the Bcth-EI Hosi)itiiI.) 

COMMCNICATIONS between the aorta and tlie right ventricle are 
rare. Tlie majority reported liave iicen aneury.sms of tlie aortic ^ 
septum, rupturing into the right ventricle. But 3 cases liavc been 
reported of a congenital cominunieation between the aorta and the 
right ventricle. These are : 

• Read lioforc the New York Pathological Soeiety. Docemlx'r 10, lO.'U, and the 
Brooklyn Pediatric. .Societ.v, March 22, 1931. 
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Rickards/ male, aged 30. The riglit and left anterior aortic 
valves were congenitally fused. Behind the right half was a large 
round orifiee, with smooth, membranous, funnel-shaped wall, 
opening into the right ventricle, between healthy pulmonary cusps. 
Immediately below the same cusp Avas a circular aperture in the 
septum with smooth, membranous Avail, passing into the conus of 
the right ventricle. 

Charteris,^ male, aged 53. Immediately behind the right aortic 
valve Avas a rounded opening Avith firm margin leading into the 
right ventricle. A patch of endocardial thickening Avas present on 
the opposite wall of the right A'^entricle. 

Livingston,® male, aged 4 months. The aortic A’^ah'^e was bicuspid, 
the heart Avas enlarged. At the commeneement of the aorta, a 
communication led into the right heart, opening above and beloAV 
the tricuspid valve, and partially closed by a part of this A’^alve. 

To these aa'^c wish to add a fourth case. 

Case Report. A. M., male, white child, aged I- 2 -, Avas hospitalized on 
January 30, 1931, with complaints of fever, Aveakness and irritability. 

Past History. Patient Avas a normal, spontaneous, full-term baby. The 
patient had “frequent attacks of tonsillitis,” and had an attack of “grippe” 
2 weeks prior to the present illness. There Avas no history of dyspnea nor 
cyanosis. 

Present Illness. The present illness began 4 daj’^s prior to hospitalization 
with joint pains and pyrexia ranging from 103° to 106®. Acute rheumatic 
fever was diagnosed and hospitalization ordered. 

Examination revealed a very pale and markedly dyspneic male infant. 
The tonsils Avere congested, the lungs, abdomen and extremities were 
negative. The knees and elboAV joints only were painful, particularly on 
motion. There Avas no redness, heat or SAvelUng. 

The heart Avas enlarged to the right and left. A soft systolic blow, local- 
ized to the apex, Avas present. At the midsternum there Avas a loud, harsh, 
flapping-to-and-fro murmur. A rough sj'^stolic murmur Avas present at the 
pulmonic area, transmitted upward to the left. The second pulmonic 
sound was not heard. The temperature Avas 105°; pulse 160 and weak. 

Blood count: red blood cells, 3,100,000; hemoglobin, 60 per cent; white 
blood cells, 23,000; differential: 87 per cent polymorphonuclears; 13 per 
cent lymphocytes. 

Roentgenologic examination reA’^ealed an .enlarged cardiac shadow. The 
child’s condition rapidly became AAwse and he died on the folloAving morning. 

The blood culture revealed streptococcus hemolyticus, beta type. 

Autopsy Protocol. Autopsj" was performed 2 hours postmortem. 

The bodj'- Avas that of a Avell-nourished and deA'-eloped Avliite male child, 
weighing 28 pounds, and 36 inches long. The sldn and the conjunctwa; 
Avere ex&emelj’’ pale; the lips and finger tips Avere pale and cyanosed. No 
petechia? nor hemorrhages Avere present anjTvhere. 

The pericardium Avas not adherent to the pleura. Tlie parietal 
pericardium AAms dulled, gray and loosely adherent to the Ausceral 
layer in 2 places. One area, 1.2 cm. in diameter, AA'as situated on the 
anterior surface of the left A'^entricle at its midportion just lateral 
to the anterior descending branch of the left coronary artery. The 
other area Avas 2.5 cm. in diameter, irregularly circular in outline, 
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and was situated over the base of the pulmonary and aortic conus 
and tlie adjacent anterolateral wall of the right ventricle. No 
free fluid nor blood was present in^the pericardial cavity. The left 
ventricle was moderately hj'pertrophied, the left auricle was slightly 
hypertrophied and dilated. The tricuspid, mitral and pulmonic 
leaflets were intact. The endocardium of all the chambers, except 
as stated hereafter was smooth and glistening. 



Fig. 1. — Heart o]x?nccl exiiosinK left ventriele and aorta to .sliow bifid aortic vnhe 
and aortic openinR of festula. (1) Coronurj- orifiecs; (2) aortic oi)cninK of aortieo- 
ventricular fistula containing thrombus; (S) anterior aortic valve ctiap; (I) jxistorior 
aortic vahT cusp. 

The aortic valve was composed of two cusps, a normal-sized po.s- 
terior, and an anterior approximately twice the length of the former 
(Fig. 1). jNIidway along this cusp was a slight longitudinal bulge 
of the anterior aortic tvall forming a faint ridge, extending into the 
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sinus of Valsalva, resembling a very imperfect and rudimentary 
right-left commissure. This anterior cusp was diffusely thickened, 
firm, and opaque white; its free edge, smooth and covered by an 
apparently intact endocardium, was somewhat gouged posteriorly; 
the sinus of Valsalva narrowed here. Both coronary orifices appeared 
to enter into the same sinus. 

Between these orifices was a round aperture 0.6 cm. in diameter 
and on the same level with them. The edges of this orifice were 
thickened, indurated and smooth except along the upper border, 
where there was slight ulceration. This opening led into a fistu- 
lous tract which extended through the aorticopulmonary septum, 
obliquely downward, forward and to the right, to open into the 
right ventricular cavity immediately beneath the commissure 
between the right and left posterior pulmonic valve cusps and just 
below the level of attachment of these cusps. The commissure was 
slightly widened, the cusps pushed somewhat apart (Fig. 2). This 
tract nan’owed progressive!}'- from aorta ventricle ward. The 
lumen of the tract was filled with soft, gray-yellow thrombus, a 
portion of which projected through the aortic opening into the aortic 
lumen ; the aortic end of the tract was only partially filled with the 
thrombus. At the ventricular end the thrombus was very firmly 
adherent to the tract wall; at the aortic end it was a bit more 
loosely attached. The ventricular opening of the tract had a ragged 
edge; to the occluding thrombotic material was attached a narrow 
bit of fibrin which spread onto the ventricular endocardium for 
about a millimeter in all directions. 

Communicating with the tract was an irregular triangular cavity 
in the posterolateral wall of the right ventricle, 1.2 cm. in length, 
about 0.4 cm. wide at its base (valveward) and occupying nearly 
the entu’e thiclmess of the wall. This area bulged slightly into the 
ventricular cavity. The overlying endocardium was dulled; tliere 
was no gross ulceration of the endocardium and no attached thrombi. 

One-half centimeter distal to the origin of the left subclavian 
artery, the aorta, previously 2 cm. in diameter, narrowed to 1.4 cm. 
in diameter for a distance of 0.6 cm., again to become 2 cm. wide 
more distally. 

The foramen ovale and the ductus Botalli were completely 
occluded. 

The Iddneys showed a diffuse cloudy swelling and numerous, 
minute abscesses. The spleen was of the red. splenic tumor type. 
The liver showed a diffuse cloudy swelling. The other organs 
showed no gross changes. 

. Microscoyic Examination. The sections of the fistulous area 
were composed of peripheral zone of cardiac musculature, central 
to which was a zone of granulation tissue bordering the lumen of 
the tract. The lumen contained granular, amorphous fibrinous 
debris and leukocytes. Through this central zone, and in the adja- 
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cent portion of the granulation tissue zone, were numerous clumps 
of short-chain streptococci. In the more peripheral portions of the 
granulation tissue zone were dense collagenous fibers and fragments 
of atrophic cardiac muscle. The remainder of this zone was com- 
posed of fibroblasts, young connective tissue cells, fine fibrillary 



Fig. 2. — Hc.irt opened exiKisinn riclit vcntrielo to show vcntrirular oi)oniiiR of 
fistuln I>clwccn nnd Wow posterior puImonar>‘ v.alve cu-sps. The intrumyoeiirdi.'d 
abscess appears as a slipht bulpe directly l)elow the openinp of the Estula; the widened 
commissure is directly alx)ve if. (1) Riphf r*osterior pulmonarj- valve cusp; (2) riphl- 
left pulmonnrj" commissure; (S) ventricular ojM?ninR of fi.stuln; (-1) left posterior 
pulmonary vaive cusp; (5) bulpe of intracnrdinc alscess. 

connective tissue and nuinerous capillaries. 'I’lio entire zone was 
sparsely infiltrated with poh-inorphonuclcar leukocytes, ;md lymplio- 
cytes, the cellular infiltration becoming denser centrally. 

In the sections taken through the ventricular end, the gnintila- 
tion tissue zone was wider, tlie adult fibrous tis.siic greater in amount 
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than in those from the aortie end. In tliese sections, as well as in 
the sections through the cardiac wall abscess, the myocardium was 
diffusely infiltrated with polymorphonuclear leukocytes, the infil- 
tration becoming less marked as one passed away from these areas. 
In sections through the aortic end, no myocardial cellular infiltra- 
tion was present nor was any present in sections through various 
portions of the heart away from the tract. 

The kidneys contained discrete abscesses. The liver and kidneys 
showed diffuse cloudy swelling. The splenic sinuses and pulp 
showed a marked acute congestion. 

Discussion. Two possible modes of formation of the tract 
described, must be considered. Either it is congenital or the tract 
is the result of ulceration of the septum by the infectious process. 
It seems to us that the former is the more likely explanation. 

Grossly and histologically, the evidence points to the fistula 
as one of long duration, apparently antedating the recent necrotiz- 
ing process. The aortic end of the fistula is markedly thickened, 
and except for a very small ulcerated area, its lining is smooth. 
This end of the tract is covered by swollen, but otherwise intact, 
endothelial cells. No signs of an inflammatory process are apparent 
in the wall of the tract in sections through the aortic end, a finding 
to be expected if the fistula were the result of an inflammatory 
ulcerative process. 

Further, the central infected and necrotic areas within the fistula 
are separated from the myocardial wall of the tract by a zone of 
organizing granulation tissue. In the more peripheral portions of 
this zone, adult collagenous connective tissue fibers are present. 
The inflammatory cellular exudate is present only in the central- 
most portion of the thrombus. As the periphery of the thrombus is 
approached, the cellular content becomes much less marked, while 
the zone adjacent to the myocardial wall contains only an occasional 
wandering cell and no organisms. The myocardium lining the tract 
shows no cellular infiltration. The only point at which the myocar- 
dium is invaded is the right ventricular wall abscess, which is in 
direct continuity with the ventricular end of the fistulous tract. 
At this point the fistula is narrowest, and here the bacterial and 
cellular content of the contained thrombus is greatest. These 
findings suggest a previous fibrin deposition, sterile thrombus 
formation and subsequent organization of the thrombus within the 
fistula. This apparently preceded the acute necrotizing process 
which is of more recent development and without, as yet, any 
evidence of organization (healing). 

A comparison of the degree of fibrin layering and organization 
in various portions of the fistula is of considerable importance. 
Examination of the sections showed the most organized fibrin and 
the greatest amount of adult collagen near the ventricular end of the 
tract. This point, contiguous with the myocardial abscess, showed 
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the greatest amount of inflammatory reaction centrally. If tlie 
fistula were purely of inflammatory origin, tlie smallest degree of 
organization of the thrombus is to be expected at this point; whereas 
the appearances are quite compatible if the tract antedated tlie 
acute inflammatory process. 

The absence of an endothelial lining along the tract wall does not 
militate against the theory of a congenital origin. The tract 
narrowed progressively toward the ventricle, and sterile thrombus 
formation seems to have proceeded from this point, the probable 
site of greatest blood puddling, toward the aorta. In time, the 
entire wall was covered by thrombus, the underlying endothelium 
probably being destroyed in the process. Thatithe[process was not 
complete is evidenced by the presence of an endothelial lining in the 



Fig. 3. — Left half of model by Julius Tandler of the bulbus cordis of the Embryo HO, 
divided longitudinally. A, aorta (4 aortic arch); d.Bio. 1-3, distal bulbar swelling; 
p, attachment of pericardium: p.Bw A-B, proximal bulbar swelling A and B; PL, 
pulmonary arterj' (Gth aortic arch) ; S.a.p., septum aortopulraonalc; *, point at which 
the sotind in the lumen of the pulmonarj’ artery disappears, being covered by the 
fusion of the distal bulb.ar swclling.s 1 and 3, forming distal bulbar septum; **, point 
at which the sound again appears in the common lumen. The subdi\'ision of the 
common eflcront tube is produced distally by the septum nortopulmonalc. in the 
middle' region b 5 ' the distal bulbar septum and proximally by the proximal bulbar 
Septum. Between those tluoe portions of the partition there are two points of 
communication, in wliich the ends of the sounds are adsible. (From Keibel and Mall, 
Embrj'olog}', vol. 2, Fig. 384, p. 552.) 


sections througli the aortic end of tlie tract, where tlirornbus was 
not in contiguity with the wall. 

To explain the congenital defect found in this ease, it will be 
necessary to review briefly the cmbryologic mechanism involved 
in the formation of the septum dividing the aorta and pulmonary 
artery. 

Three factors take place in the subdi\dsion of the eiferent tube: 

1. The proximal bulbar swellings; 

2. The distal bulbar swellings; 

3. Septum aortopulraonalc. 

The proximal bulbar swellings consist of two endocardial thick- 
enings in the proximal ])ortion of the bulbus (Fig. 3). Swelling A, 
beginning distally on the left posterior wall, pas5e,s to the left. 
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finally to disappear proximally on the right anterior bulbar wall. 
Swelling B begins distally on the anterior wall and passes thence 
over the right wall to disappear proximally on the posterior bulbar 
wall, on the same level as Swelling A, at the junction of the bulbus 
and the ventricle. At a later stage A and B fuse to form the proximal 
septum. 

A series of swellings are now developed in the distal half of the 
bulb but they do not present the regularity of form and occurrence 
that obtains in birds and reptiles. These distal swellings are 4 in 
number. Starting with the right distal one and proceeding to the 
left and backward they are denoted by the numbers 1 to 4. When 
followed proximally, they are seen to run downward on the bulbar 
wall in a clockwise spiral. Swellings 1 and 3 are strongly developed 
while 2 and 4 are weaker. Swelling 1 lies distally on the right wall 
of the bulbus and passes gradually backward and to the left, joining 
Swelling A at a later stage. Swelling 3 begins above on the left 
wall and passes to the right anterior one as it descends, later joining 
Swelling B. Eventually, 1 and 3 fuse to form the distal septum. 
Swellings 2 and 4 have a position between Swellings 1 and 3, Swel- 
ling 2 passing from above and behind downward into the left, and 
Swelling 4 from above and in front, downward to the right. 

The septum aortopulmonale arises as a partition between the 
sixth and fourth pairs of aortic arches, grows proximally and extends 
into the efferent tube, dividing it distally into aorta and pulmonary 
artery. 

At this stage the three portions making up the septum are still 
distinctly separated. The aorta and pulmonary artery are still in 
communication at three points, viz.: 

1. Between the aortopulmonale septum and, the distal end of the 
distal bulbar swellings. 

2. Between the proximal end of the distal bulbar swelling and the 
distal end of the proximal bulbar Swellings A and B, and 

3. Proximal to the proximal bulbar Swellings A and B. 

Normally, after the formation of the septum, the aortic side con- 
tains one-half of each Swelling 1 and 3 and all of Swelling 4, and the 
pulmonic side the other halves of Swellings 1 and 3, and all of Swel- 
ling 2. The most proximal portions of these swellings hollow out 
on their distal slopes, forming the anlage of the semilunar valves. 

We can explain our defect in one of two ways: 

1. The proximal and distal septa fuse and the aortic valves form 
from their half of the proximal portions of the distal bulbar swellings. 
The communication between the distal bulbar septum and the sep- 
tum aortopulmonale remains patent and the pulmonic valves form 
from the proximal end of the septum aortopulmonale. 

2. Or else, since the distal bulbar swellings are often irregular - 
as to form and occurrence, we can conceive of a persistent communi- 
cation in the distal bulbar septum itself, immediately distal to the 
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aortic valves, and the pulmonic valves arising immediate]}' distal 
to such a defect. 

Of great importance in connection with a congenital origin of the 
tract is the relative position of the aortic and pulmonic valve cusps 
in this case. Pleasured from the anterior end of the apex at a point 
exactly midway between the left and right surfaces of tlie interven- 
tricular septum, these valves rose at points 5.9 cm. and 0.7 cm. 
respectively, a difference of 0.8 cm. Similar measurements of 20 
hearts from children of the same age, in whom no cardiac or aortic 
anomalies or pathologic changes were present disclosed a difference 
of not more than 0.2 cm., with the variation of distance greater 
for the aortic valve in 12 instances and for the pulmonary valve in 
8 instances. The difference noted in this case suggests that the 
direction of the fistula was influenced by an abnormally high origin 
of the pulmonary valve cusps, above the level of origin of the aortic 
cusp, both probably arising from the distal bulbar septum. 

Summary. 1. A case is presented of an acute bacterial infection 
superimposed upon a heart containing a fistula between aorta and 
right ventricle and a bicuspid aortic valve and coarctation of the 
aorta. 

2. An ex-planation is offered for the presence of the fistula. 

Dr, M.iudo Abbott, to whom the o\'idence wns submitted lias concurred inth this 
e.'cplanation. (.See Nelson Loose-leaf article, 1032 continuation, p. 272). 
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SERIAL NON-PROTEIN NITROGEN STUDIES AND THEIR 
PROGNOSTIC SIGNIFICANCE IN ACUTE CORONARY 
OCCLUSION. 

A Pkeluviinary Report.* 

By Cil\rle.s LeRoy Steinberg, IM.D., 

IIKSIDKNT IN' MKDICIXi:, IlOCflKSTKU GFIN'IIRAL IfOSPITAL, 
iiociiKSTnit, N. y. 

Coronary occlu.sion, a clinical entity that was fir.st described 
by Herrick in 1912,‘ has become one of the most interesting disease.^ 
that the general practitioner and internist see today. Ileberdcir 
in 17GS first deserilted angina pectoris, a condition with wliieh 

• .Submitted for publication Jamiarj' 20. 1933. 
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coronary occlusion is closely associated and often confused, Jenner^ 
first associated angina pectoris with diseases of the coronary 
arteries, t 

“When you are acquainted with mj'- motives, I presume you will pardon 
the liberty I take in addressing you. I am- prompted to it from a knowledge 
of the mutual regard that subsists between 3’-ou and my worthy friend Mr. 
Hunter. Wlien I had the pleasure of seeing him at Bath last autumn, I 
thought he was affected with many sjunptoms of the angina pectoris. The 
dissections (as far as I have seen) of those who have died of it, throw but 
little light upon the subject. Though in the course of my practice I have 
seen many fall victims to this dreadful disease, yet I have ordy had two 
opportunities of an examination after death. In the first of these I found 
no material disease of the heart, except that the coronary artery appeared 
thickened. 

“As no notice had been taken of such a circumstance by anybody who 
had ^vritten on the subject, I concluded that we must seek for other causes 
as productive of the disease: but about 3 weeks ago, Mr. Paytherus, a 
surgeon at Ross, in Herefordshire, desired me to examine with him the heart 
of a person who had died of angina pectoris a few days before. Here we 
found the same appearance of the coronary arteries as in the former case. 
But what I had taken to be an ossification of the vessel itself, Mr. P. dis- 
covered to be a kind of firm fleshy tube, formed within the vessel, with a 
considerable quantity of ossific matter dispersed irregularly through it. 
This tube did not appear to have any vascular connection with the coats 
of the artery, but seemed to lie merely in simple contact with it. 

“As the heart, I beheve, in every subject that has died of the angina 
pectoris, has been found extremely loaded 'svith fat; and as these vessels 
lie quite concealed in that substance, is it possible this appearance may have 
been overlooked? The importance of the coronary arteries, and how much 
the heart must suffer from their not being able duly to perform their func- 
tions (we cannot be surprised at the painful spasms) is a subject I need 
not enlarge upon, therefore shah, only just remark that it is possible that 
all the symptoms may arise from this one circumstance. 

“As I frequently write to Mr. H. I have been some time in hesitation 
respecting the propriety of communicating the matter to him, and should 
be exceedingly thankful to you. Sir, for your advice upon the subject. 
Should it be admitted that this is the cause of the disease, I fear the medical 
world may seek in vain for a remedjq and I am fearful (if Mr. H. should 
admit this to be the cause of the disease) that it may deprive him of the 
hopes of a recovery.” 

In coronaiy occlusion we may find a typical historj'- and physical 
findings such as we find in typical lobar pneumonia, or again it may 
be as confusing as any atjqiical pneumonia. The sequence of 
events— (1) pressing or crushing pain in the region of the precordium 
(the pain radiating down left arm or up the left side of the neck) ; 
(2) a fall in blood pressure; (3) dyspnea associated with cyanosis 
or ashy-gray appearance; (4) fever and leukocjdosis; (5) precordial 
friction rub— has become well known to many. 

There is, however, one point or factor which I believe needs 
emphasis, and that is the function of the kidnej^ in this disease. 
We all loiow that a certain pressure is needed in the arterial system 

t As this letter (\\Titton year 177S) is not easily available it is given horewath. 

VOL. ISO, XO. 3. SKrTEMOKR, 1933 13 
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for the kidney to carry on its normal function. In fact we even say 
that in essential hypertension the elevated blood pressure is a safety 
mechanism so that the Antal renal function may be performed, and 
Ave l-moAV that this is giA'en as one argument for not loAvering the 
blood pressure in these mdmduals. My obser\nations in acute 
coronary occlusion do not coincide Avith this thought. As sIioaati 
by Cases 15 and 16, the drop in blood pressure and a definite and 
marked diminution in urinary'- output are not suflicient in tliem- 
selves to account for tlie non-protein nitrogen factor in acute 
coronary occlusion; for, although both of these cases had a decided 
and marked drop in blood pressure and a diminution in urinary 
output, the non-protein nitrogen did not become markedlj^ elevated. 


Table 1. — Cases 15 and 16 Illustrating Drop in Blood Pressure and Disiino- 
TioN IN Urinary Output. (Note Non-protein Studies in Table 2, Case 1C.) 


Case 15. 

S. S. 


Case 10. 
C. B. 


Blood 


Fluid 

Urinan.' 

pressure. 

Date. 

intake, cc. 

output, (• 

150/90 

10-14-32 

None recorded 

105/75 

10-15 


il 

74/56 

10-16 


It 

lOS/70 

10-17 


i( 

102/70 

10-18 

. 3420 

1320 

90/70 

10-19 

. 1770 

500 

120-80 

10-25 

. 1970 

840 

118/90 

11-1 

. 1900 

1500 

130/84 

11-14 

. 1300 

900 

140/90 

1-14-33 (9.00 A.M.) 



110/80 

1-14 (7.20 P.M.) 



100/80 

1-15 

. 2490 

500 

88/65 

1-16 (Fibrillating) . 

. 2950 

400 

85/60 

1-19 (Normal rhythm; 




quinidin) 

. 1100 

050 

75/55 

1-20 

. 2300 

1100 

85/60 

1-21 

. 1830 

SSO 

70/45 

1-23 

. 2150 

GOO 


hly particular obsen^ation concerns the retention of non-protein 
nitrogen in the blood plasma in IG cases of coronary occlusion 
(Table 2). 

ikn analysis of this tabular study indicates that 9 out of the 10 
cases shoAved a non-protein nitrogen retention that Avas above 40 
mg. per 100 cc. (1 had 40 mg.). Of the 6 fatal cases in this group, 
only 1 showed a non-protein nitrogen below 40. The 3 cases that 
shoAA-ed progression or retention of waste products in the blood 
stream or continued elevation without necessarily progression in 
amount of non-protein nitrogen terminated fatally. Three indi- 
A-iduals in ndiom serial non-protein nitrogen studies Avere made 
and Avho shoAved a definite tendency toAvard loAvering of the non- 
protein nitrogen A’alue recoA’ered. None of the autopsied case,'' 
shoAved CA’idenee of any marked nephritis. 

Summary. 1 . Si-\tecn cases of coronary occlusion are jircsented • 
AA’ith special reference to the retention of non-protein nitrogen ns a 
prognostic factor. 
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Table 2. — Tabular Study of 16 Cases of Coronary Occlusion. 


vNamo. 

Age. 

Dates of attack. 

Non-protein 
nitrogen (mg. 
per 100 ce.). 

Kidney 
function test. 

Urine. 

1. J.B. 

G4 

Day of admission, 
3/24/32 

48—3/28/32 

None 

3/25/32: sp. gr. 1820; f. tr. alb. 

I 

id, S. A. 

G8 

July, 1930 

46—1/22/31 
(Creatinin 3.2) 

None 

1/29/31; 2 plus alb.; sp. gr. 
l022; no casts. 

3. P. D. 

49 

Day of admission, 
2/26/31 

75—2/28/31 
(Creatinin 3.5) 
30—3/16/31 

None 

2/27/32: sp. gr. 1021. 

4. S. L. 

58 

No history of pain; 
entered 1/26/31 in 
coma; diabetic. 

32—1/26/31 

None 

1/2G/31: 4 plus sugar; neg. 
acetone; diacetic plus. 

5. G. H. 

58 

Attack, 4/11/31 

37—4/17/31 

None 

4/17/31: sp. gr. 1020; ft. tr. alb. 

6. C. P. 

58 

Attack, June 1931; 
too numerous to 
count after admis- 
sion 8/1/31 

71—8/ 3/31 
95—8/ 7/31 
133—8/10/31 
185—8/11/31 
215—8/14/31 

None 

8/3/31: sp. gr. 1026; alb. plus; 
8/7/31: sp. gr. 1021; tr. 5 to 6 
casts; 8/14/31: sp. gr. 1012; 
alb. plus; 3 to 4 casts; few red 
blood cells. 

7. A. G. 

51 

9 attacks since 1912; 
last attack 8/15/31, 
on day of admission 

30—8/17/31 

P.S.P. 57%: 9/4/31; 
Moscnthal negative 
9/6/31 

Neg. 

8. M. McM. 

6G 

First attack 9/4/31; 
3 attacks, last 9/9- 
/31, 9/10/31; admit- 
ted 9/9/31 

33—9/10/31 

None 

9/10/31: sp. gr. 1022; plus alb.; 
occas. R.B.C.; no casts; 9/20- 
/31; sp. gr. 1018; alb. neg. 

0. J. T. 

56 

1 

i 

Attack Sept. 1931; 
admitted 11/23/31 

42—11/24/31 

j None 

11/24/31: sp. gr. 1026; sugar 
pos.; 12/5/31: sp. gr. 1010; 
neg.; 12/26/31: ft. tr. alb.; sp. 
gr. 1012; neg. 

10. H. DeW. 

60 

July 1931 and 11/21- 
/31; admitted 11/- 
26/31 

110—11/27/31 
42—11/30/31 
38—12/ 4/31 

None 

11/27/31: sp. gr. 1025; ft. tr. 
alb.; 11/29/31: sp. gr. 1029; 
neg. 

11. A. P. 

42 

Oct. 1931; admitted 
12/9/31 

34—12/10/31 

P.S.P. 34%, 2 hrs. 
intraven.; Mosen- 
1 thal fixed high grav- 
ity, 12/14/31 

12/10/31: sp. gr. 1025; tr. alb.; 
12/11/31: neg.; sp. gr. 1020. 

12. B. W. 

49 

Mar. 1930; 3 attacks 
since; last attack 
3/5/32; admitted 
3/6/32 

Nov. 1931 to April 
24, 1932; 5 attacks 

41—3/ 6/32 
40—3/ 9/32 
142—3/28/32 

None 

3/4/32: neg.; sp. gr. 1031; 
3/18/32: neg.: 3/26/32: neg. 

13. A.M.B. 

65 

60-4/30/32 
47—5/ 3/32 
40—5/10/32 
54—6/10/32 

P.S.P. 10%. 2 hrs. 

4/30/32: neg.; 5/17/32: neg. 

14. L. M. 

55 

March 1932 

40—8/9/32 

None 

8/10/32; neg.; sp. gr. 1010. 

15. S. S. 

48 

Early part of Sept. 
1932, first attack; 
Bov’r'lattacks since; 
worst 11/21/32 

29—10/18/32 
45—11/ 5/32 
27—11/14/32 

P.S.P. 85%, 10/18- 
/32, 2 hrs. intrav. 

Neg. on 3 occasions. 

IG. C. B. 

58 

Day of admission 
1/14/33 

39—1/16/33 

35—1/20/33 

34—1/23/33 

P.S.P. 65%, 1/23/33 

i 

Neg. except 1 plus alb., 1/23/33. 


Table 3. — Electrocardiograms of Cases of Acute Coronary Occlusion. 


Electrocardiograms. 

1. J. B. 3/25/32. 

A. Auricular fibrillation. 

B. Left ventricular preponderance. 

C. Freq. ventricular premature contractions. 

D. Slurring and notching of Q-R-S comple,vea 

in Leads 11 and III. 

2. S. A. 1/29/31. 

A. Low voltage, all 3 leads. 

B. Slurred Q-R-S complexes, all 3 leads. 

C. Ill-defined T waves in all 3 leads. 

3. P. D. 2/6/31. 

A. Auricular fibrillation. 

B. Slurred Q-R-S complexes in all 3 leads. 

C. Notched Q-R-S complexes in Lead III. 

D. Diphasic T waves in Leads 1 and II; in- 

verted T waves in Lead III. 

4. S. L. 

None. 


Outcome. 
No death. 


Autopsy proved. 


No death. 


Autopsy 1/27/31; coronary 
occlusion. 
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Table 3. — Continued. 
Electrocardiograms. 

5. G. H. 4/22/31. 

A. Slurred Q-R-S complexes in all 3 leads. 

B. Left ventricular preponderance. 

C. High take-off of the T rvaves in Leads I 

and II. 

6. C. P. S/S/31. 

A. Slurred and notched Q-R-S complexes in 

all 3 leads. 

B. Deep Q wave in Lead III. 

7. A. G. S/2G/31. 

A. Slight sinus arrhythmia. 

B. Neg. T waves in Leads II and III, with 

high T wave take-off. 


S. M. McM. 9/10/31. 

A. Sinus tachycardia ; ncg. T waves in Lead.I ; 

high take-off of T wave in Lead I. 

B. Left ventricular preponderance. 

9. J. T. 11/2S/31. 

A. Sinus tachycardia; iso-electric or neg. 

T waves in all 3 leads. 

10. H. DoW. n/2S/31. 

A. Sinus tachycardia ; slight sinus arrhythmia ; 

left ventricular preponderance. 

B. Slurred or notched Q-R-S comple.xcs in all 

3 loads; iso-electric or diphasic T waves 
in all 3 leads. 

11. A. P. 12/1-1/31. 

A. Slight sinus arrhythmia. 

B. Marked left ventricular preponderance. 

C. Notched Q-R-S complexes in Leads 1 and 

ni. 

D. Ncg. T waves in Lead I. 

12. B. W. 3/7/32. 

A. Low voltage slurred Q-R-S complexes in 
Leads I and III; poorly defined T waves 
in all 3 leads; freq. ventricular prema- 
ture contraction. 

3/15/32. 

A. Low voltage complexes; right ventricular 

preponderance. 

B. Sinus tachycardia; slight sinus arrhythmia. 

13. A. M. G. 5/7/32. ' 

A. Left ventricular preponderance; freq. ven- 

tricular premature contractions. 

B. Low voltage, slurring and notching of 

Q-R-S complexes in all 3 leads. 

1-1. L. M. 

None. 

15. S. S. 10/17/32. 

A. Slurred Q-R-S complexes in all 3 loads. 

B. Inverted T waves, Leads II and III. 

C. DcepQ-III. 

10/22/32. 

A. Sinus tachycardia. 

B. Slight sinus arrhythmia. 

C. Slurred Q-R-S complexe.s in all 3 leads; 

inverted T wave in lA?ads II and III. 


Outcome. 
No death. 


Autopsy 8/15/31; coronarj’ 
occlusion; few small ano- 
mic infarcts in kidneys. 

No death; diag. chronic 
nephritis March, 1929; 
Brooklj-n Naa-y Hosp.; 
gross anasarca, -f--f-alb.; 
urine, occasional R.B.C.; 
no casts; no blood chem- 
istry done. Mosenthal, 
negative. 

No death. 


No death. 


No death. 


No death. 


Autopsy, ‘1/1/32; coronarj- 
occlusion; kidnej-s ncg. 
e.xcept mild arterioscler- 
osis. 


Discharged; edema, etc., 
increasing. 


Died, S/M/32; autopsy, cor- 
onarj- occlusion. 


Rccoverj-. 


D. Deep O-IIl. 

10. C. B. ia7/33. 

Slurred and notched Q-R-S complexes, I^-.-jd I ; 
poorlj- defined T waves. Lead I; diphasic 
T waves. Lead II. 


Good, 1/3 l/33-daj- of writ- 
ing. 
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Table 4.- 

-Fatal 

Cases Showing Progression or 

Continued 

Evaluation of 

Name. 


Non-protein Nitrogen. 


Non-protein N 

Age. 

Dates of attack. 

Admission. 

(mg. per 100 cc.). 

C. P. 

58 

June, 1931; then too numerous 
to count 

8/1/31 

71—8/ 3/31 
95—8/ 7 
133—8/10 
185—8/11 
215—8/14 

B. W. 

49 

March, 1930; 3 attacks since 
3/5/32 

3/6/32 

41—3/ 7/32 
40—3/ 9 
142—3/28 

A. M. B. 

65 

November, 1931 to April, 1932, 

5 attacks 


60—4/30/32 
47—5/ 3 
40—5/10 
54—6/10 

Table 

5. — Recovered Cases Showing Retrogression of Non-protein 
Nitrogen. 

Non-protein N 

Name. 

Age. 

Dates of attack. 

Admission. 

(mg. per 100 cc.). 

P. D. 

49 

.... 

2/26/31 

75— 2/28/31 
(Creat., 3.5) 
30— 3/16 

H. DeW. 

60 

July and November, 1931 

11/26/31 

110—11/27/31 
42—11/30 
38—12/ 4 

S. S. 

48 

Early part of September, 1932 
first attack; several attacks 
since; worst 11/21/32 


29—10/18/32 
45—11/ 5 
27—11/14 


Table 6.— Group Showing Elevated Non-protein Nitrogen Studies in 


Acute Coronary Occlusion. 


Name. 

Age. 

Dates of attack. 

Admission. 

Non-protein N 
(mg. per 100 cc.). 

P. D. 

49 

• » • • 

2/26/31 

75— 2/28/31 

H. DeW. 

60 

July and November, 1931 

11/26/31 

(Creat., 3.5) 
30— 3/16 
110—11/27/31 

C. P. 

58 

June, 1931; then too numerous 

8/1/31 

42—11/30 
38—12/ 4 
71— 8/ 3/31 

B. W. 

49 

to count after admission 

March, 1930; 3 attacks since 

3/6/32 

95— 8/ 7 
133— 8/10 
185— 8/11 
215— 8/14 
41— 3/ 7/32 

A. M. B. 

65 

last attack, 3/5/32 

November, 1931 to April 24, 


40— 3/ 9 
142— 3/28 
60— 4/30/32 

J. B. 

64 

1932, 5 attacks 

3/24/32 

47— 5/ 3 
40— 5/10 
54— 6/10 

48— 3/28/32 

S. A. 

68 

July, 1930 


46— 1/22/31 

J. T. 

56 

September, 1931 

11/23/31 

(Creat., 3.2) 
42—11/24/32 

S. S. 

48 

Early September, 1932 first 


29—10/18/32 



attack; several since; worst 
11/21/32 


45—11/ 5 
27—11/14 


2. From this small group of cases it seems as if (a) a rising non- 
protein nitrogen or (b) a non-protein nitrogen that remains elevated 
in the blood plasma is of ill omen. 
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3. J\'Iore attention should be paid to blood chemistry studies 
during coronary occlusion as a prognostic aid. 

4. A lowering of the blood pressure and a diminution in urine 
output will not alone explain the rise in non-protein nitrogen in 
acute coronary occlusion. 
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SERXnVE CALCIUM IN NORMAL BOYS. 

By Matthew Molitch, M.D., 

INSTRUCTOn OF NEUROLOGY, UNn’ERSlTY OP PENNSY'LVANIA SCHOOL OF MEDICINT.; 
RESIDENT PHY'SICIAN AND PSY'CHIATRIST, NEW JERSEY' STATE HOME FOR BOYS, 

Sydney Weinstein, M.D., 

ASSISTANT RESIDENT PHYSICIAN, NEW' JERSEY STATE HOME TOR BOYS, 

AND 

Richard F. Cousins, 

LABORATORY TECHNICIAN, NEW JERSEY STATE HOME FOR BOYS. 

jamesburg, n. j. 

(From the Now Jersey State Homo for Boys,) 


Serum calcium studies were made on 511 cases whose ages ranged 
from S to 20 years. It is within this age group that a paucity of 
information exists in the current literature. 

Cantarow,^ in his monograph on calcium metabolism, regards the 
normal range for all ages to be from 9.2 to 11 rag. per 100 cc. of 
blood. Katzenelbogen and Goldsmith,- in a more recent review of 
the literature, place the extreme normal limits for all ages between 
8.6 and 12 mg. per cent. A few studies have been made exclusively 
on children. Maycr^ found, among children age between 4 and 10 
years, the serum calcium to average 11.38 mg. per cent. Greis- 
iieimcr* c/ nl. studied 22 boys between the agc.‘? of 7 to 17 years and 
found that their serum calcium rangcfl from 10 to 13.5 mg. percent, 
with an average of 11.6 mg. per cent. Sokolovitch,^ in 5 normal 
children, reported their calcium to he between 9.72 and 11.4 mg- 
per cent. 

Our study was made during the last 2 weeks of July and the nut 
2 weeks of August, 1932. During this period more than 1 quart 
of milk was given each hoy daily. Imc-sIi fruits and vegetables vere 
abundant, and a wcll-ba!ancc<l mixeil diet was given. 1 he hlofx 
was obtained by veiioelysis before breakfast in every instance. 
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The method used to determine the amount of serum ealcium present 
was that of Clark and Collip.® Table 1 gives the distribution of 
cases. The serum calcium findings of our subjects ranged from 
7.6 to 12.5 mg. per cent. 


No. of 
boys. 

Calcium, 

mg., 

per cent. 

1 

7.0 

0 

7.7 

1 

7.8 

3 

7.9 

4 

8.0 

2 

8.1 

5 

8.2 

5 

8.3 

4 

8.4 

8 

8.5 

4 

8.0 

8 

8.7 

9 

8.8 

11 

8.9 

15 

9.0 

25 

9.1 

25 

9.2 

20 

9.3 

28 

9.4 

30 

9.5 

30 

9.0 

32 

9.7 

35 

9.8 

27 

9,9 

25 

10.0 

17 

10.1 

21 

10.2 

28 

10.3 

15 

10.4 

20 

10.5 

12 

10.0 

5 

10.7 

5 

10.8 

3 

10.9 

5 

11.0 

2 

11.1 

4 

11.2 

3 

11.3 

4 

11.4 

0 

11.5 

1 

11.0 

0 

11.7 

1 

11.8 

0 

11.9 

1 

12.0 

0 

12.1 

0 

12.2 

0 

12.3 

0 

12.4 

1 

12.5 


Taelk 1. — Totai. Distiiieution. 


Grapliio diBlribution. 


Disregarding the highest and lowest 5 per cent of our distributions, 
we find our normal limits are from approximately S.5 to 10.8 mg. 
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per cent. Considering S.6 to 12 mg. per cent as the extreme normal 
limits it is seen from the table that 33 are below 8.6 mg. and only 
1 above 12 mg. 

Greisheimer^ et al. found that the serum calcium content defi- 
nitely decreased with age. Their average for boys at 12 j^ars of 


Calcium, 

mg., 

per cent. 

7.6 

7.7 

7.8 

7.9 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 
S.G 

8.7 

8.8 

8.9 

9.0 

9.1 

9.2 

9.3 

9.4 
9.0 
9.0 

9.7 

9.8 

9.9 
10.0 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

10.7 

10. S 

10.9 

11.0 

11.1 

11.2 

11.3 

11.4 

11.5 
■ 11.6 

11.7 

11.8 

11.9 
12.0 

12.1 
12 2 

12.3 

12.4 

12.5 


Table 2. — Distmbution According to Age. 


Age. 


8. 9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. Total. 



• • 


1 

-• 

•• 


•• 



1 







1 





1 




, . 


1 

1 

1 




3 








3 

1 



4 






1 

1 


1 



3 





1 

1 

3 





5 






2 

2 

1 




5 





1 

1 

, . 

1 

i 


i 

5 



2 



2 

1 

1 

1 

. . 


V 


*1 

1 

1 

1 



. . 



, , 

4 


2 

1 


1 

2 

2 





8 




1 

1 


2 

3 

i 

i 


9 

. . . . 1 


i 

2 


1 

4 

1 




.. 10 

. . .. 1 

i 



i 

5 

1 

6 

. 


, , 

.. 15 


1 


2 

3 

3 

5 

7 

3 



.. 24 



2 

4 

5 

3 

5 

4 

2 

2 

, , 

.. 27 


1 


1 

4 

2 

4 

9 

4 


. 

.. 25 


2 

2 

3 

6 

8 

4 

3 

2 

, 

, 

.. 30 


1 


3 

3. 

2 

8 

9 

3 

, 


.. 29 



i 

3 

3 

4 

7 

9 

2 

1 


.. 30 



1 

2 

4 

6 

10 

8 

3 



.. 34 





4 

5 

11 

9 

3 



.. 32 



2 

1 

1 

6 

4 

9 

4 

, , 


. . 27 



2 


3 

4 

11 

2 

1 

, , 

1 

24 




i 

5 

3 

2 

1 

5 

1 


.. IS 

. . 1 . . 




3 

2 

9 

5 

1 

. . 


21 



2 

4 

5 

7 

9 

1 



2,S 





3 


4 

0 

1 

i 


.. 15 




2 

3 

6 

2 

7 




.. 20 



1 

1 

2 

2 

4 

2 




12 






1 


1 

2 

, . 

1 

. . 5 




1 


1 

1 

2 

. , 

. . 

, , 

, . ^ 





i 

i 

3 

2 

1 




ri 

” 5 




1 

i 


o 

1 

1 




r! 4 







1 

1 



, . 




1 

i 


. . 

2 

1 

• • 



5 





.. 

.. 



1 


. . 

I 


1 1 


2 9 17 32 GO 80 125 120 1.3 C 3 


Total . 1 


1 511 



MOLITCH, 'WEINSTEIN, COUSINS: SERUM CALCIUM IN BOYS .381 


Table 3. — Distribution According to Nationalities. 


Calcium, 

mg., 

per cent. 

American. 

Polish, 

Italian. 

Negro. 

Othe 

7.6 

7.7 

7.8 . . . . 




1 


1 

7.9 . . . . 

• « • . • 

1 

i 


1 

8.0 . . . . 

8.1 . . . . 

8.2 . . . . 

... 2 

! ! . 2 

1 

2 

1 

2 

1 


8.3 . . . . 

• » • * • 

2 

i 

1 

1 

8.4 . . . . 

. . . 1 


1 

2 


8.5 . . . . 

• • • • • 

2 

2 

4 


8.6 . . . . 

. • . • • 


1 

3 


8.7 . . . . 

. . . 1 


2 

4 

1 

8.8 . . . . 

... 3 


1 

2 

3 

8.9 . . . . 

. . . 3 



4 

3 

9.0 . . . . 

... 2 

2 

3 

5 

3 

9.1 . . . . 

. . . 3 

3 

8 

5 

6 

9.2 . . . . 

... 5 

2 

4. 

12. 

2 

9.3 . . . . 

... 3 

5. 

6 

8 

4 

9.4 . . . . 

... 7. 

3 

5 

9 

5 

9.5 . . . . 

... 9 

4 

7 

6 

4 

9.6 . . . . 

... 7 

6 

8. 

6 

3 

9.7 . . . . 

. . . 9. 

5 

5 

11. 

4 

9.8 . . . . 

... 5 

5. 

8 

8 

7 

9.9 , . . . 

... 9 

3 

2 

11 

2 

10.0 .... 

... 4 

7 

4 

7 

2 

10.1 .... 

... 6 

2 

2 

6. 

2 

10.2 .... 

. . . 2. 

4. 

5. 

5 

5. 

10.3 .... 

... 5 

4 

6 

7 

6 

10.4 .... 

... 5 


7 

, , 

3 

10.5 . .' . . . 

. . . 4 

3 

5 

8 


10.6 .... 

. . . 4 

1 

1 

5 

1 

10.7 .... 

. . . 1 

, , 

, , 

1 

3 

10.8 .... 

. . . 1 

1 


2 

1 

10.9 .... 

. . . 1 

1 



1 

11.0 .... 

11.1 .... 

. . . 2 

2 

1 

1 


1 

11.2 .... 

• • . • • 

2 

1 


1 

11.3 .... 

. . . 1 

1 


1 


11.4 .... 

. . . 1 

1 


2 


11.5 

11.6 .... 





1 

11.7 

11.8 .... 
11.9 

12.0 .... 
12.1 

12.2 

12.3 

12.4 

12.5 



1 

1 

1 




Total 

... 108 

79 

101 

146 

77 

Others: 

Slavish . 

6 Austrian 

. 4 

Hungarian . 

IS 

Irish .... 

8 Jewish . 

. 6 

Ukrainian . 

2 

German . 

9 Russian 

. 16 

Lithuanian 

8 
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age was 11.6 mg., while men at 79 years of age was 10 mg. In our 
study we found the following for each age group: 

11 years of age: average, 9.5 mg. per cent; average delation, =i=0.6. 

12 years of age: average, 9.6 mg. per cent; average delation, =^=0.4. 

13 years of age: average, 9.5 mg. per cent; average delation, ±0.58,' 

14 years of age: average, 9.5 mg. per cent; average deviation, ±0.43. 

15 years of age: average, 9.7 mg. per cent; average delation, ±0.57. 

16 years of age: average, 9.7 mg. per cent; average denation, ±0.73. 

17 years of age: average, 9.6 mg. per cent; average denation, ±0.5. 

Apparentlj' there is no decrease in serum calcium in these age 
areas. It may be that the decrease begins at a later period in life. 
Howland and Marriott, Kramer, Tisdall and Howland, and Anderson 
as quoted by Cantarow^ found no essential difference between the 
serum concentration in children and adults. 

Table 2 gives a composite of the calcium findings according to 
age. "With the thought that there may be some differences, influ- 
enced by nationality or race. Table 3 was compiled. No influences, 
by nationalities or races, were discerned as seen by the central 
tendencies of the various groups shown below. 

The average calcium milligram per cent for the 5 racial categories 
is as follows: 

■ American, 9.7 ; average deviation, ±0.5. 

Polish, 9.8; average deviation, ±0.6. 

Italian, 9.5; average deviation, ±0.5. 

Negro, 9.6; average deviation, ±0.5. 

Others, 9,7; average deviation, ±0.5. 


To discover any possible relationships between behavior, mental 
development and calcium metabolism, certain psychologic data 
were obtained. These included the general mental level of each 
boy of the study, a list of those who have spent 2 or more periods 
in the special discipline cottage and a' list of those who were quar- 
tered in the special group of unusually unstable and inadequate 
boys. No relation was found and the details of this part of the 
study will be published in a separate paper. As these boys Avere 
also all in apparently good physical- condition, avc feel that they 
may be regarded as normal. 

Conclusions. The serum calcium findings on 511 normal boys, 


between the ages of 8 and 20 years, range from 7.6 to 12.5 mg. per 
cent. Of the total number reported, 33 were found below and 1 
above the extreme normal limits of 8.0 and 12 mg. per cent Dis- 
regarding the highest and lowest 5 per cent of our distribution, we 
find our normal limits arc from approximately 8.5 to lO.S mg. per 
cent. No progressive decrease Avas found Avith age in our group. 
Nationality and race, in our findings, shoAved no influence on scrum 


calcium metabolism. 


Kotk, — We (levin- io thank Dr. John Reinhold of the I’lUIndclphi.a General 
jiitnl for his help in fnrnthinK the st.-imhrd oxal.-itc eoUnian and in useful 
and critirisius. 
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CALCIUM PRECIPITATIONS AND ALKALINIZATION IN AEROBIC 

TISSUE CULTURES. 

By Wilhelm C. Hueper, M.D., 

CHIEF PATHOLOGIST, CANCER RESEARCH LABORATORIES, 

AND 

Mary A. Russell, M.S, 


(From the Cancer Research Laboratories, University of Pennsylvania Graduate 
School of Medicine, Philadelphia, Pa.) 

In a recent paper Demutli^ described the occurrence of dense, 
grayish white precipitation rings, which appeared dirty brown in 
transmitted light, surrounding the explant in the tissue culture 
medium. Demuth believes that their formation depends upon the 
glycolytic activity of the cells and concludes from his investigations 
that these rings are mainly composed of calcium lactate and are 
formed according to the principle active in the production of Liese- 
gang rings. He obtained these rings quite regularly when small 
amounts of calcium chlorid were added to the medium, and espec- 
ially in cultures of malignant cells thus treated. But he observed 
them also occasionally in well-groAving cultures of untreated normal 
tissues, which, as he remarked, do not produce any excessive amounts 
of lactic acid, indicating that otlier slightly soluble salts might form 
or participate in the formation of precipitates in tissue cultures. 

During an investigation by the authors of the effects of various 
amino-acids upon the differentiation and proliferation of cells m 
vitro, similar formations were first observed in a series of Carrel 
flask cultures which had been explanted in an ordinary chicken 
plasma-embryo extract medium to which small amounts of arginine 
had been added. A more thorough study of the nature and causa- 
tive mechanism of these precipitations seemed to be indicated, as 
our findings differed in certain respects from those made by Demuth, 
and as this author’s explanations in regard to the causes and com- 
position of these rings did not appear to be quite applicable to the 
precipitations observed in our cultures. 
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The precipitations appearing in our cultures were of grayish-white 
color and were of three different types. In some of the cultures a 
delicate, veil-like, white opaque membrane was formed which cov- 
ered the whole surface of the medium and was loosely attached to it. 
The growth of the explanted cells was apparently not interfered 
with. In other cultures the clear plasma medium changed around 
the explant into a milky white material which gradually extended 
diffuselj'’ into the peripheral parts of the medium, leaving only a 
narrow, clear zone around the explant. The cellular proliferation 
in cultures with this type of precipitation was in general very scanty 
. or entirely absent, indicating that the physico-chemical changes 
. brought about by the precipitations, or causing them, were unfavor- 
able to growth. The third variety of precipitations observed was 
similar to the type described by Demuth. While ring formation 
was seen in some instances in cultures with scanty cell grovdh, the 
great majority of the precipitation rings appeared in cultures which 
showed a good and healthy cell growth (Figs. 1 and 2). It may be 
mentioned that the above described precipitations were more fre- 
quently found in cultures of normal embryonic chicken cells (chon- 
drioblasts, heart fibroblasts) than in cultures of malignant cells 
(spontaneous mammarj’^ carcinoma of white mice. Walker rat 
sarcoma). 

In agreement with Demuth’s observations an irregularity in the 
shape and extent of these rings was sometimes noticed. There were 
variations in the density and width of the precipitation zone in 
different sectors of the rings. In other instances, the ring was 
primarily incomplete and surrounded the explant as a curved sau- 
sage-like formation which later on closed— a development which 
•can be reconstructed from the ring in Fig. 1, in which the sector 
of the ring, secondarily filled in, can easily be recognized because 
it is less dense. In a few cultures an irregularly shaped precipitation 
wall, encircling only a part of the proliferation zone, was seen (Fig. 
2). There was no appreciable difference between the sharpness of 
the inner and outer contours of the rings, as was noted by Demuth 
in his rings. It is also quite evident from the pictures that the rings 
sometimes interfered definitely with the proliferation and emigra- 
tion of the eells, especially in cases where they penetrated the rings. 
There was not infrequently a crowding of cells in the zone inside 
the ring (Figs. 2 and 3) with evidence of disturbed nutrition of these 
cells, as manifested by droplet formation and decrease in cell size. 
Also progressive degeneration of the cells in the inner zone was not 
uncommon, resulting in complete destruction of these cells, leaving 
only a small rim of unhealthy looking cells in and bej’ond the region 
of tile precipitation zone. Further evidence in regard to the damag- 
ing effect of the precipitation upon the cells was furnished by the 
occasional observation of incnistatcd cells and fibrils in the precipi- 
tation zone (Fig. 4). 
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The precipitations which represent an amorphous whitish mate- 
rial showed in the fixed and stained cultures a high affinity for hema- 
toxylin, suggesting thereby the presence of a calcium compound. 
The calcium character of the precipitations was definitely estab- 
lished by the incineration method. After incineration of the cul- 
tures and removal of the soluble mineral salts by washing the ashed 
material with distilled water, delicate, concentric lamellse of calcium 
oxid and phosphate remained where the precipitation rings had 
been located. The concentric lamellated arrangement of the calcium 
ash also furnished, incidentally, supporting evidence for the con- 
ception held by Demuth concerning the Liesegang ring nature of 
this type of precipitation. 

In regard to the chemical nature of the calcium compound, 
Demuth has, as already mentioned, maintained that the rings con- 
sist mainly of calcium lactate, as he found that after washing the 
cultures repeatedly with water for several days (to remove the sol- 
uble mineral constituents from the culture) the analysis of the mate- 
rial containing the undissolved rings gave a calcium-lactic acid 
ratio approximating that present in calcium lactate. It appears 
doubtful, however, whether from such an analysis these conclusions 
can justly be drawn, as calcium lactate is moderately soluble in 
water and one would therefore expect that the washings with dis- 
tilled water should also have resulted in the solution and removal 
of the precipitated calcium lactate. Demuth’ s lactic acid figures 
obtained in these explants are, moreover, the lowest mentioned in 
the group of cultures examined, an observation which cannot well 
be reconciled with his conception, as the binding of the lactic acid 
by the calcium should result rather in an increased accumulation 
of lactic acid around the explant, producing high lactic acid figures. 
Our own findings also do not support his contention. The addition 
of alcohol to the cultures does not cause a disappearance or diminu- 
tion of the rings, as it should if the precipitate consisted of calcium 
lactate, a substance slightly soluble in alcohol, whereas .calcium 
carbonate and calcium phosphate are almost insoluble in this med- 
ium. Acetic acid, on the other hand, added to the culture produces 
a rather rapid disappearance of the precipitates with moderate 
production of gas, indicating that at least to some extent the pre- 
cipitates are composed of calcium carbonate. It is, therefore, not 
justifiable to assume that the precipitates represent mainly and 
simply calcium lactate, and Demuth’s statement that the process 
of calcium precipitation in tissue cultures is of a complex nature, 
and that other factors beside the lactic acid formation by the cells 
contribute to and participate in all probability in tlieir production, 

' appears to be quite proper. 

If 'the conditions present in tissue cultures are studied in regard 
to the factors which, possibly may play a role in the precipitation of 
calcium salts, the following conclusions may be reached. As explants 
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in Carrel flasks are practically growTi under more or less anaerobic 
conditions (Demuth), favoring the production of lactic acid, espec- 
ially in malignant cell cultures, and interfering with escape of carbon 
dioxid, the resulting increase in acid reaction does not facilitate 
the precipitation of calcium salts. The possibility that the expul- 
sion of carbon dioxid from the medium by the lactic acid may play 
a role in the formation of the precipitates, as suggested by Demuth, 
cannot be of major importance because of the fact that there will 
be established an equilibrium- of the carbon dioxid content between 
the gaseous content of the flask and the solid and liquid medium. 
Moreover, the less soluble calcium salts, such as calcium carbonate 
and calcium phosphate, will be precipitated before tlie more soluble 
ones such as calcium lactate, in case the reaction conditions become 
unfavorable for the solubility of calcium salts. 

That changes in the protein content of the medium surrounding 
the explants, caused by the utilization of these substances by the 
cells or their degradation by the proteases present, may plaj’’ a part 
in tire induction of the calcium precipitations observed, deserves 
proper attention. According to Wells, Lichtwitz has pointed out 
“that the precipitation of colloids results in a decrease of the amount 
of crystalloids which can be held in solution, wherefore tlie least 
soluble salts, those of calcium, are precipitated; by laws of osmotic 
pressure more calcium in solution wdll then enter to establish equilib- 
rium, be precipitated, and make way for more calcium until the 
amount of deposit prevents further osmotic dift'usion. This should 
lead to a calcium shell formation in the outermost zone of the affected 
area, which would limit the deposition.” It is obvious that such a 
mechanism may have contributed in the formation of the calcium 
rings, but cannot explain the other two tjqjes of precipitations 
described. Supporting such a conception are the findings of Naes- 
lund,"* who observed the existence of a parallelism between the pro- 
teolj’tic activity of actinomyccs and the appearance of calcium 
precipitations in the medium. 

To a certain extent related to the clianges in the protein content 
of the medium is a third factor, namely, the production of sub- 
stances having a special aflinity for calcium salts. The decomi)o- 
sition of nucleoproteins and lecithin may furnish phosphoric acid 
which has a great tendency to form calcium phosphates. Dciitcro- 
albumoscs resulting from protein degradation have, according to 
Croftan,^ a high alRnity for calcium. 

In view of the fact that calcifications occur in those organs which 
secrete acids and become more alkalin themselves, and considering 
that an increase in alkalinity of tissue fluids makes calcium salts 
decidedly less soluble, determinations of pH of the supernatant 
fluid of our tissue cultures showing calcium precipitations were 
made and it was found that it was highly alkalin, usually varying 
between ])1I S.2 and pH 9.0. It is evident that this finding may 
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account, at least to some extent, for the appearance of calcium pre- 
cipitations in our cultures. But, as it stands in direct contrast to 
observations of other authors (Demuth,^ and others), who reported 
an increasing acidity in tissue cultures, grown in Carrel flasks, an 
attempt was made to find the cause of this discrepancy. 

In these experiments, the common Carrel flasks whieh were closed 
by a loosely fitting rubber cap containing a small cotton plug to insure 
better the sterility of the cultures were used. It appears that our 
cultures were therefore grown under aerobic conditions, while the 
cultures of the other investigators, who used tightly fitting caps 
were kept under more or less anaerobic conditions (Demuth). It 
could be shown that the aerobicity of the cultural conditions has 
a definite and constant effect upon the pH of the supernatant fluid, 
regardless of whether normal or malignant cells were used. The 
relative anaerobicity is apparently also the reason for the absenee 
■of calcium precipitations in cultures grown in sealed depression 
slides. 

The following experiments may best demonstrate the relations 
existing in this respect. 

Experiment I. 

Chick chondrioblasts, 3 passages old, were explanted in a medium con- 
sisting of chicken plasma and embryo extract diluted 1 to 25 with Tyrode 
solution. Three sets of 8 cultures each were made. In 1 set the reaction 
of the medium was adjusted with HCl to pH 7.4, in the second set to pH 7.8 
and in the third one to pH 8.2. The original pH of the Tyrode solution 
used was pH 7.9. The following changes in the reaction of the supernatant 
fluid were observed, when the caps were loosely fitted to the neck of the 
flasks allowing a rather free access of air: 


pH of pH of 

Set original pH supernatant fluid supernatant fluid 

of medium. , after 24 hours. after 48 hours. 

pH 8.2 set 9.0 9.0 

pH 7.8 set 9.0 9.0 

pH 7.4 set 8. 9-9.0 8. 6-8. 9 


pH of supernatant fluid. 

After 24 hrs. 48 hrs. 72 hrs. 96 hrs. 

. ■ 9.0 9.0 9.0 8.9 

. 9.0 9.0 9.0 8.8 

. 8.9 8. 6-8. 9 8. 6-8. 7 8. 4-8. 7 

The flasks of the first 2 sets (pH 8.1 and 7,7) were then sealed by covering 
the caps and the necks of the flasks vdth paraffin and the pH dropped on 
the follotving day to pH 7.8 and 7.6 respectively. These results demonstrate 
quite definite^'’ that aerobiosis has an alkalinizing action upon the culture 
medium, while anaerobiosis has an acidifying effect. It may be mentioned 
that the cultures were washed every second day with a properlj" adjusted ' 
T^uode solution and received then an embryo extract dilution of the corre- 
sponding pH. The reaction of the supernatant fluid was determined before 
washing. 

Similar results were obtained vdth cultures of heart fibroblasts. The 
formation offrings occurred in some instances, while the explanted muscle 
continuedj,to contract. 


Experiment II. 

Original pH 
of medium. 

8.1 . . 

7.7 . . 

7.2 . . 
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_ In subsequent experiments ■with malignant tissues the existence of verj- 
similar relations between aerobiosis and anaerobiosis respectively and pH 
of the supernatant fluid -was established. 

Experiment III. 

Small pieces of a spontaneous, ■white mouse mammary carcinoma were 
explanted in the above mentioned chicken plasma-embrjm e.xtract medium 
and the flasks closed in three different waj's. After 24 hours’ gro\\i;h, the 
pH of the supernatant fluid was determined and the follo'wing obser\'ations 
were made, substantiating those reported for normal tissues: 

1. Flasks closed as usually ■with a looselj’^ fitting rubber cap: pH 8.7. 

2. Flasks closed ■with a cotton plug; pH 8.7 to 8.9. 

3. Flasks closed ■with a rubber cap and sealed -with parafiin: pH below 7.2. 

Experiment IV. Walker rat sarcoma. 


Original pH of After 


medium, 8.0. 

2 days. 

■1 days. 

6 daj's. 

8 days. 

11 days. 

Scaled (pH) 

. 7. 9-8.0 

7. 5-7. 9 

7. 7-7. 8 

7. 7-7. 9 

7. 3-7, 7 

Unsealed (pH) 

S.S 

8. 4-8.9 

8.4-8. 8 

7. 9-8. 3* 

S. 7-9.0 


* During the C to S day period the flasks wore accidentally closed with new, 
tightly fitting rubber caps, which accounts for the drop in pH present in the super- 
natant fluid on the Sth day. The use of the old, loosely fitting caps, by which the 
original aerobic conditions were reestablished, resulted promptly in a return of the 
alkalin reaction. 

Corresponding to the above described observation on non-sealed 
flasks, small defects in the sealing of anaerobic cultures manifested 
themselves readily by their eflect upon the pH of the supernatant 
fluid which did not become more acid, as it ordinarily does, but 
remained either unchanged or became even more alkalin. This is a 
highly sensitive reaction. The method of Hastings and Sendroy 
was used for the determination of the pH of the supernatant fluid in 
the cultures. 

It may finally be mentioned that the addition of arginin or cystcin 
to the medium had no appreciable effect upon the reaction changes 
observed. It was, however, noticed that precipitations occurred 
quite frequently in cultures to which arginin had been added. But 
it appears to be doubtful, if the basic character of this amino-acid 
has any relation to the causative mechanism. , 

Through the addition of various indicator dyes (cresol red, brora- 
thymol blue) it was showm that the plasma medium has approxi- 
mately tlie same pH as the supernatant fluid, while the e.xplant 
itself and its proliferation zone appeared to be more acid. The super- 
natant fluid was removed and the cultures were briefly washed with 
a phosphate buffer solution of pH 7.0 before the indicator dyes 
were added to exclude anj' marked effect of the supernatant fluid 
upon tlie result of the test. 

The above described findings sccni to indicate that the presence 
of an alkalin reaction (pH S-9) is one of the essential requirement.s 
for the occurrence of calcium precipitations in the medium of tissue 
cultures. This conception is furtlicrmorc strengthened by tlic obser- 
vations of Naeslund^ on bacterial culturc-s grown nnricr aerobic 
and anaerobic conditions. TJiis author found that aetinomyccs 




Fig. 1.' — A dense and wide calcium precipitation ring which developed in the 
proliferation zone and which was in the beginning incomplete, becoming closed later, 
as evidenced by the decreased density of the precipitation in the lower sector of 
the ring. 



Fig. 2. — An irregular precipitation wall encircling only a part of the proliferation 
zone and showing the crowding of cells liehind the wall. 




Fig. 3. — High magnification picture of the ring shown in Fig. 2, showing the cells 
penetrating the precipitation ring, and the difference in morphology and number 
between the cells located inside of the ring and those outside of the ring. 



Fio. ■!.— A rather weak precipitation ring with calcified cells. 
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groMTi under aerobic conditions causes an alkalinization of the culture 
medium, the pH rising from pH 7.1 to pH 7.5-8.2, with production 
of marked calcium carbonate precipitations in the medium, while 
scanty or no precipitations were seen in anaerobically grown cul- 
tures, in the presence of a less alkalin pH of the medium. The 
addition of fermentable sugar on the other hand caused an acidifica- 
tion of the medium and inhibited the production of calcium precipita- 
tions. While he considers the change in the pH of the medium the 
most important factor for the production of calcium precipitations, 
he believes that the access of carbon dioxid from the air supports 
their formation, as he observed that filter paper placed on the sur- 
face of aerobically grown actinomyces becomes heavily incrustated 
with calcium salts, obtaining thereby a condition which has a certain 
similarity to the veil-like membranes covering some of our cultures. 

As to the cause or causes of the alkalinization of the medium in 
aerobically treated cultures, the escape of carbon dioxid from the 
medium, tending to make it more alkalin, can scarcely account for 
the large change observed. The formation of rings on the other 
hand suggests the possibility that the enzymatic activity in the 
presence of living or dead cells plays a part in the changes of the 
reaction of the medium and probably also in the physico-chemical 
constitution and composition of its constituents, both of which may 
contribute to the production of calcium precipitations as noted 
above. The question, whether the proteolytic acitivity of the pro- 
teases present is involved in this process, cannot be deeided with 
the experimental evidence available. Naeslund suggested the exist- 
ence of such an interrelation as he found a parallelism between the 
alkalinization of the medium and the proteol}i:ie activity of the 
actinomyces. Further investigation would be necessary to deter- 
mine the chemical character and reaction of the end-products of 
protein degradation in aerobically. and anaerobically grown cultures 
and their effect upon the pH of the medium, especially in regard 
to malignant growth, as the conditions present in the aerobic cul- 
tures are certainly more comparable to the conditions in vivo than 
those existing in the anaerobic type. It appears certain, however, 
that the lactic acid generated by the tissues kept under anaerobic 
conditions prevents the production or counteracts the effect of the 
basic substances produced. The different types of precipitations 
strongly suggest, however, that various factors participate in their 
production and are apparently not the same nor active in all of 
them. 

Conclusions. The formation of calcium precipitations in tissue 
cultures apparently does not depend upon the generation of exces- 
sive amounts of lactic acid. 

Calcium precipitations have been observed in Carrel flask cul- 
tures in whicli the supernatant fluid had a definitely alkalin reac- 
tion (pH 8.2-9.0). 
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An alkalinization of the supernatant fluid and the plasma medium 
occurs regularly in cultures of normal and malignant cells grown 
under aerobic conditions, while an acidification is observed, if the 
cultures are kept under more or less anaerobic conditions. 

The cause dr causes for the alkalinization of the medium are not 
definitely knowm. The escape of carbon dioxid from the medium 
can account for only a minor part of the change observed. 
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TYPHOID VACCINE IN THE TREATMENT OF CHOREA. 

s 

By Aaron Capper, M.D., 

IKSTRTJCTOR IN PEDIATRICS, 

AND 

Edaa'Ard L. Bauer, j\I.D., 

PROFESSOR IN PEDIATRICS, JEFFERSON MEDICAD COLLEGE, 
PniLADELPHIA, PA. 

(From the Department of Pediatrics, Jefferson Medical College, St. Christopher's, 

Memorial and Jeuish Hospitals.) 

The problem of estimating the Anlue of a new method of treat- 
ment of chorea is a rather difficult one. Several factors contribute 
to this difficulty. In the first place, the A-ariability of the natural 
course of the disease must be kept in mind. It is Avell known that 
the ordinary form of chorea tends to spontaneous recoA-ery in from 
6 to 10 Avecks; exceptionally, it may last 3 or 4 months. Further- 
more, not only is there a great A'ariation in the duration of the 
disease, but also in the scvcrit 3 \ Many cases that seem severe at 
the outset may respond to the ordinary methods of thcrap.A' A ory 
quickly, AA'hile other cases that begin insidiously may he very resis- 
tant to treatment. The difficulty in CA'aluating a new method of 
therapy is further enhanced by the fact that the patients who arc 
admittcfl to the hospital may be in the beginning, the middle or at 
the very end of their attack. It is obvious, therefore, that a 
therapeutic agent applied in the latter cases Avould be a ver^- poor 
criterion as to the efficacy of this agent. In drawing our conclu- 
sions Avc, therefore, took full cognizance of those factors. Anyone 
who Avatdicd our patients Avith chorea and their rcspon.se to tlic 
treatment could not help being impressed witli the prompt aiici 



CAPPERj BAUER: TYPHOID VACCINE IN TREATMENT OF CHOREA 391 

frequently sudden recovery that followed the introduction of this 
method of treatment. 

It has been repeatedly observed that the course of chorea is 
sometimes favorably influenced by an intercurrent fever. It is for 
this reason that non-specific therapy with resulting febrile reactions 
was introduced into the management of chorea. Horton^ reported 
2 cases of chorea treated by the intravenous injections of a chemi- 
cally pure protein. This protein was prepared from ox-blood fibrin 
by peptic and hydrochloric acid digestion. He claimed that his 
results were good, although the number of cases was very small, 
and he attributed the favorable effect to the foreign protein only. 
Mas de Ayala^ treated a boy, aged 12 years, with chorea by provok- 
ing an experimental relapsing fever by the inoculation with Trepon- 
ema hispanicus. In that particular case all previous treatment such 
as isolation, rest and the administration of arsenicals had failed. 
The chorea became progressively worse for a period of 2 years, so 
that the boy finally was unable to walk. The induced relapsing 
fever consisted of 4 febrile attacks, and after the second one the 
patient began to improve. Total and permanent recovery was 
produced after the 4th febrile attack. Brown, Smith and Phillips® 
reported a series of 23 cases of chorea treated by autoserum injec- 
tions, intraspinally. Of these, 77 per cent made a complete recov- 
ery. Charney^ reported 2 cases of chorea treated by Small’s anti- 
streptococcic serum, with no improvement. Similarly, Williams® 
reported 2 cases treated by the same method with no improvement. 
Von Kern® reported 3 cases of very severe chorea which recovered 
soon after receiving 3 to 4 intramuscular injections of 5 to 10 cc. of 
milk at 3- to 4-day intervals. Following the first and second injec- 
tions, there was some increase in the choreic movements; then a 
definite subsidence followed the third or fourth injection. Hyman- 
son^ used boiled milk injections in 7 cases of chorea. Of these 
cases, 4 showed no reaction to the injection and yet they improved 
remarkably, showing, he stated, that reactions were not necessarily 
desirable. The 3 cases, however, that showed the most striking 
improvement developed a pronounced reaction to the milk injec- 
tion. Nirvanol or phenyl-ethyl-hydantoin, a more recently intro- 
duced therapeutic agent in chorea, certainly acts, not so mucli 
because of its sedative effect, but because of the shock or febrile 
reaction that takes place anjnvhere from 7 to 12 days after the 
administration of the drug is begun. Sutton,® who first reported 
the use of tyjihoid vaccine in the treatment of chorea, states that 
she came to use it because she wanted to induce a febrile reaction. 
The desirability of this febrile reaction in the treatment of chorea 
suggested itself to her when a patient mth chorea, who was getting 
phenolbarbital, improved after developing a barbital reaction asso- 
ciated with fever. She was not the first one, however, to observe 
the value of the t\q)hoid fever reaction in cliorea. Twenty-five 
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years ago a Roumanian physician, Mor Turnovszkj^^ reported a 
case of chorea which was cured by an intercurrent attack of tjplioid 
fever. He, however, took no advantage of this observation and 
did not follow up any further cases. 

Our method consisted in injecting intravenously a mixture of 
typhoid, paratjTihoid A and parat 3 'phoid B vaccine, each cubic 
centimeter containing 500,000,000 of tj^hoid, 250,000,000 of each 
paratj^ihoid A and B organisms. The initial dose was anjwhere from 
0.15 to 0.2 cc. Yery soon afterward the child developed a definite 
and marked chill, followed by a rise in temperature which reached 
its peak in about 3 to 4 hours, and was usuallj’- down to normal in 
6 to 8 and occasional!}'- 10 to 12 hom-s. Most patients would have 
a sharp reaction of this tj'pe following the initial dose but would 
not react thereafter unless the dose was increased, and this was 
usuallj’’ done in amounts of 0.1 cc. per injection per daj’^. However, 
when the patient did not react to the initial dose of 0.15 to 0.2 cc., 
or to an increase of 0.1 cc. per day, then the increase in dosage was 
made more rapidly. We have had cases, however, that reacted 
sharply to the same dose daily, that is, to a dose of 0.2 cc., and in 
those cases no dail}"- increase in dosage was made. In a few patients 
we noticed a secondary rise in temperature the day after the injec- 
tion. Where that occurred, we either delayed for 24 hours the ne.\t 
succeeding injection, or W'e did not increase the dose of the injection 
on that da}' and, instead, used the same dose that was used on the 
previous daj'. The injections would be continued dailj', usually 
for 6 or 7 daj's, when a rest period of se\*eral days would be instituted. 
'\^Tiere the child did not recover completely after the first series 
of 6 or 7 injections, a second, third or even fourth series of injections 
would be instituted. A decided benefit from the injections was 
usuall}’- observed ver}' soon after the second or third injection, and 
frequent!}’- there ■^\ ould be a complete disappearance of the choreic 
symptoms before the first series of 6 or 7 injections was completed. 
The usual rise in temperature was between 102° and 104° F. Where 
the reaction was A'ery severe and the rise in temperature a very 
high one, then the same dose was given the next day, or the increase 
in dosage was on!}' 0.05 cc. instead of 0.1 cc. We have noticed that 
the cessation of choreic movements did not occur as rapidly in tho.se 
patients who did not have a marked febrile reaction following the 
injection of the vaccine. In cases of this k^-pe we resorted to a 
much larger dose, in 1 patient using as much as 1.5 cc. of the vaccine 
in the final injection. 

No untoward effects were observed from this form of therap}' m 
23 patients who received a total of 297 injections. There was a 
slight loss of Aveight bccau.se of the temporarily induced anorexia 
as a result of the fex-cr, but this was gained back very quickly a.- 
soon a.s the injections xvere stopped. We could discern neither ili- 
cfi'ccts nor beneficial effects from the "txqdioid shock’' ujion an 
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accompanying endocarditis, of which we had 3 cases. Whenever 
a rapid pulse existed before the vaccine treatment was undertaken, 
the tachycardia was still present after the effects of the typhoid 
reaction subsided. The increased pulse rate which accompanied 
the high rise in temperature following the vaccine administration 
was in proportion to the rise in temperature. Hench,i® who studied 
the reactions to injections of typhoid vaccine intravenously for 
other conditions than chorea in about 2500 patients, representing 
an aggregate of about 10,000 injections, found that the reactions 
were in general well borne, and that unusual reactions were rare. 
In his series they occurred in 14 cases, an incidence of about 0.5 per 
cent of the patients. The unusual reactions that he noted were 
as follows: acute and subacute appendicitis, cholecystitis, enter- 
itis, pleurisy, pericarditis, iritis, glaucoma, adenitis, extensive vascu- 
lar thrombosis and renal insufficiency. We noticed absolutely no 
complications nor deleterious reactions. The recovery from the 
“shock” was, as a rule, prompt and complete. 

We studied 23 patients, 11 boys and 12 girls. The oldest child 
was 12 and the youngest 4, the average age being 8| years. We 
divided them, from the point of view of duration, into acute, sub- 
chronic and chronic cases; the acute were those who suffered from 
the disease up to 2 weeks before therapy was begun; the subchronic, 
up to 6 months; the chronic, over 6 months. Of these patients, 9 • 
(40 per cent) suffered from chronic chorea, in whom the average 
duration of the chorea was about 4^ years; 6 patients suffered from 
subchronic, with an average duration of about 4 months; 8 cases 
were of the acute type, in which the duration of the disease was on 
an average 11 days before admission to the hospital. Only 3 of 
the 23 patients had cardiac complications of the mitral type. It 
is rather significant that the majority of the patients had a low 
leukocyte count, and some even a leukopenia, before treatment 
was begun. This finding was the same in the chronic as well as in 
the subchronic and acute cases. Of the 23 cases, 11 had a leukocyte 
count of 8000 or over. The average white blood cell count’ of the 
remaining 12 cases was 5800, a definite leukopenia. The average 
white blood cell count on admission for the total 23 cases of chorea 
was 7500. 

Of the 23 cases, 19 were entirely well at the time of discharge , 
from the hospital. In 1 case of chronic chorea there was only a 
persistent talkativeness, but all other signs and symptoms were 
gone. One chronic case showed a persistent blinking, and 1 sub- 
chronic case was transferred to another hospital because of an 
intercurrent infection soon after the course of injections was com- 
pleted. Only 1 of the 23 cases, a subchronic one, was definitely 
refractory to treatment, the tvdtchings and irregular movements 
persisting in spite of the treatment; however, on follow-up e.xam- 
ination, 3 months later, this patient was entirely symptom-free. 
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39S CAPPER^ batper: typhopd vaccine in treatjient of chorea 

The most significant fact to be emphasized in this study is the 
remarkable effect of this form of therapy on tlie chronic cases. Of 
the 9 chronic cases in which the diorea had persisted on an average of 
4|- years, 8 became entirely symptom-free and 1 showed only a per- 
sistent blinking of the eyes at the time of discharge from the hospital. 

There are several criteria by which we may measure the efficacy 
of a new method of treatment of chorea: (1) The rapidity of the 
disappearance of the symptoms; (2) whether or not the patients 
continue to be free from choreic movements after the treatment is 
stopped; (3) whetlier or not the new method, in comparison to the 
older forms of treatment, shortens the hospitalization period; (4) 
in what percentage of tlie cases, if anj’-, there is a recurrence of the ' 
chorea. We were quite struck by the marked rapidity with which 
the symptoms of chorea disappeared following the vaccine injections. 
We- were able to continue our observation on the patients for quite 
a while following the cessation of therapy, because at the time of 
our study we were not interested in the third criterion, namely, 
the length of the hospitalization period, hlany of the patients 
were kept in the hospital for a period of 1 and 2 months in order 
to observe them further and watch for any recurrence of the sjnnp- 
toms. Several of the patients went home and retirmed later for the 
removal of tonsils and adenoids, and they were still free from chorei- 
form movements. Two of , the cases were readmitted ’ at a hater 
date on account of the cardiac condition, and they also showed no 
evidence of recurrence of the chorea. 

Eleven patients returned for follow-up examination. The findings 
are summarized in Table 2. As avill be discerned, out of the 11 
cases, 9 were chronic, 1 subclironic and 1 acute. The patients 
were reexamined 3 to 15 months following their discliarge from the 
hospital. Of the 9 chronic cases, 5 were entirely well; tlie 1 sub- 
chronic and 1 acute case were well; of the 4 remaining chronic 
cases, 1 only showed a certain amount of general restlessness but no 
actual twitching, and tlie remaining 3 a recurrence of choreiform 
movements. Out of 11 cases possibly 7 or 8 were therefore still 
free from choreiform symptoms upon reexamination 3 to 15 montlis 
later, in spite of tlie fact that 6 of them Avere chronic choreic patients 
and had been suffering from chorea an average duration of over 
4 years prior to the time when vaccinotherapy Avas started. 

Discussion. The majority of observers that reported faA'orably 
on tlie effectiA’cncss of nirAmnol hi the treatment of chorea consider 
that its use is not justifiable on account of tlie scA-erc and dangerous 
reactions Avhich may folloAA-, and A\-hich are neither predictable nor 
preventable. Pilclier and Gerstenberger,” in reporting on their 
results Avitlr nirvanol, state that the complications usually consist 
of “irritation of tlie mucous membranes, stomatitis, conjunctivitis, 
edema of the face, and urtiearia and, rarely, A'ulvovaginitis, balanitis 
and irritation of tlie urinary tract Avitli bloody urine. In 1 case 
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Table 2. — Follow-up Examinations of 11 Cases of Chorea. 


Case 

No. 

Name. 

Type of 
case. 

Time 

elapsed 

since 

discharge 

from 

hospital. 

Condition at 
present. 

Remarks. 

1 

J. c. 

Chronic 

7 mos. 

Well 


2 

H. G. 

Subchronic 

4 mos. 

Well 

Marked impr. of 
heart; mitral dis- 
ease still present. 

4 

R. M. 

Subchronic 

3 mos. 

Well 

Shows complete re- 
covery, though re- 
fractory when dis- 
charged. 

7 



14 mos. 

Irreg. movements of 
head and eyes 


8 

G. D. 

1 Chronic 

16 mos. 

Well 


9 


Chronic 

10 mos. 

Well until 6 weeks ago 
occ. twitching of nose 
and blinking began 


10 

F. 0. 

Chronic 

4 mos. 

Well 


11 

J. I. 

Chronic 

11 mos. 

Chr. blepharitis and chr. 
rhinitis; occ. blinking 
due to blepharitis 

W.B.C., March 9, 
1933, 7100. 

12 

V. N. 

Acute 

9 mos. 

Well 

W.B.C., August 31, 
1932, 3700; Janu- 
ary 7, 1933, 8800. 

14 

R. D. 

Chronic 

6 mos. 

Twitcliing of face; irreg. 
movements of hands, 
recurring 1 month ago 


15 

M. L. 

Chronic 

3 mos. 

Some restlessness but no 
definite twitcliings 



there was exudation into the lungs, resembling pneumonia.” Feer*- 
observed a boy with chorea who developed the alarming sjoidrome 
of agranuloc.ytic angina following the usual dose of nu’vanol for 
chorea. This boy eventually recovered. In rabbits large doses 
led to exhaustion of the bone' marrow and agranulocytosis. These 
disturbing symptoms or complications have never been observed 
in the 23 cases that we hereby report on the use of tjTihoid vaccine 
in the treatment of chorea, nor have they been mentioned by 
Sutton* nor reported by Hencld® in his studies on the reactions to 
injections of tjTihoid vaccine for other eonditions than chorea. 
Furthermore, nirvanol seems to be most effective in the first attack 
or in acute chorea, whereas tj’iihoid vaccine has been found by us 
to be most valuable, partieularly in chronic chorea, that is, those 
cases that are usually obstinate in cliaracter, baffle all therapeutic 
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attempts, and are resistant to every possible measure ordinarily 
undertaken for the relief of the condition. 

Summary. Twenty-three eases of chorea, .9 of which were chronic, 
were treated by means of typhoid-paratj^jlioid vaccine, intrave- 
nously; 19 were entirely sjmiptom-free at tlie time of discharge from 
the hospital. Of tlie 9 chronic cases in whom the average duration 
of the symptoms was 4| years, 1 showed a persistent talkativeness 
and 1 a persistent blinking of the eyes, but all other symptoms had 
disappeared. One patient who suffered from chorea for 2 montlis 
was improved following the vaccine injections, but we were unable 
to continue our observations on her because of transfer to another 
hospital soon after the injections were completed. Only 1 of the 
23 patients, a subchronic one, was definitely refractor}'-, and 
the twitchings and irregular moA'ements persisted in spite of the 
treatment; nevertheless, when this patient returned 3 montlis later 
for follow-up examination he was entirely well. A reexamination , 
of 11 cases, 3 to 15 months subsequent to discharge, showed 7 and 
possibly S to be entirely well, in spite of the fact that over 50 per 
cent of them belonged to the class of chronic chorea. No untoward 
effects were noticed in any of the patients from the vaccine injec- 
tions. While the number of cases is not very large, nevertheless 
the uniformity of favorable results points to this procedure as a 
valuable method in the treatment of chorea, and its effectiveness is 
especially emphasized in the obstinate and chronic cases. 
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SPONTANEOUS RUPTURE OF THE ESOPHAGUS WITH A 
REPORT OF FOUR CASES. 

Bv Richard Gott, Jr., B.S., M.D., 

RKsinnsT IN sinmciNE, Looisvii.nE cinr iiosriT.^i,, LOuisvn.i.n. ky. 

(From the Department of Medicine. University of Loui.svillo School of Medicine.) 

Since the death of Baron ^Vassenau (172-1), attributed by Boer- 
haave to spontaneous rupture of the e,sophagus, approximately 
40 cases have been reported. If is tlie purpose of this paper to 
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submit a brief review of tbe literature on this subject, to report 4 
cases occurring at the Louisville City Hospital and to suggest a few 
general conclusions regarding this condition. 

Fitz^ (187-7), made a complete survey of all the literature on this 
subject. He concluded that the findings in many of the reported 
cases were really due to postmortem changes and that in others 
there was definite evidence of preexisting disease. He accepted the 
cases of Allen, Meyer, and Grammatski as being actual spontaneous 
ruptures occurring in previously healthy esophagi. He explained 
the rupture, hemoptysis, and subcutaneous emphysema as being a 
result of straining to expel a foreign body in the esophagus, and 
attributed the symptom complex and early death to irritation of the 
vagus and sympathetic nerves, and if prolonged, to gangrene of the 
mediastinum and lung. 

Ziemssen^ (1878) and MacKenzie® (1884) stretched esophagi 
removed from fresh cadavers with weights, and found that an aver- 
age of 7 to 8 kilograms was required to rupture the muscularis, 
while about 10 kilograms were necessary to rupture the mucosa, 
MacKenzie also produced rupture by exerting 5 to 11 pounds of 
water pressure within the esophagi. 

Brosch® (1900), by using water pressure from within— in esophagi 
removed from fresh cadavers— was able to produce linear rupture 
of the tubes, always below the point of bifurcation of the trachea, 
and, in a majority of cases, near and including the cardiac sphincter. 
In these cases the mucosa was the part first torn. He treated the 
mucosa of 6 cases with gastric juices at body temperature over 
periods of 12 to 48 hours. In 4 of these, approximately the same 
force was required to produce rupture as in the untreated cases. 
Of the 2 remaining, it is particularly interesting that in 1, a case 
dying of cerebral abscess in which there was said to have been a 
contracture of the cardiac sphincter, spontaneous rupture occurred 
after 35 to 40 hours. Brosch concluded that spontaneous ruptures 
of the esophagus would occur following emesis, due either to the 
act (increased intra-esophageal pressure), or secondarily, due to 
digestion by the gastric juice made possible by the presence of 
ulceration. 

Williams and Boyd (1926), made a linear incision through the 
lower portion of the esophagus in dogs and then induced vomiting 
in the animals. Postmortem examination of these animals did not 
reveal the gross and microscopic changes described in the reported 
cases and they concluded that spontaneous rupture of the esophagus 
is preceded by inflammatory changes which weaken the wall. 

The following case reports constitute all those recognized at the 
Louisville City Hospital during the past 10 years, excluding instances 
of rupture associated with obvious lesions, such as aneurysm or 
neoplasm. 

Case Reports. Case 1. — Female, white, aged 47 years, admitted 
November 1, 1931. Two hours prior to admission, following what was 
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described as an average evening meal, the patient became natiseated and 
vomited. After vomiting she seemed somev'hat relieved but after a few 
mmutes vomited again. At this time she suddenly complained of e.\- 
cruciating pain in the lower mid-portion of her chest and cried that she 
was going to die. She vomited and coughed up a small amount of blood. 
She was seen promptly by her family physician, who gave her J grain 
morphin and sent her to the hospital. Pre\'ious historj’’ was negative except 
that she had been taking injection treatments for varicose veins ter a few 
weefe prior to admission, having received 4 treatments in all, the last 
having been about 5 days before. She was said to have been treated several 
years preriously for “heart trouble” but no symptoms could be elicited 
to support this diagnosis. 

E.xamination revealed a moderately obese white female, aged 47, who 
was slightly cj’’anotic, dyspneic, verj"^ apprehensive, and obxdously critically 
ill. Her temperature was 97°, pulse 112, respiration 30, and blood pressure 
120/70. There was slight subcutaneous emphysema over the lower anterior 
portion of the neck. Occasional fine inspiratory rdles could be heard at 
both lung bases. There was slight tenderness to deep pressure in the epi- 
gastrium. Both legs showed moderate varicosities. 

She was kept reasonably comfortable during, the next 24 hours rrith 11 
grains morphin and the use of an oxygen tent. There was slight increase in 
the subcutaneous emphysema of the neck. 

On the 4th da 5 '^ the subcutaneous emphysema—wluch had involved the 
face and upper thorax — began to diminish. Findings in the left base wore 
suggestive of beginning bronchopneumonia. The patient was getting 
notliing by mouth, and glucose and saline were being given intravenously 
and subcutaneously. 

On the 7th day findings in the lower part of the left chest were consistent 
■with fluid, the presence of which was verified by Roentgen ray. About 75 
cc. of dark brown fluid with a granular sediment were removed by thora- 
centesis. This fluid had a very offensive odor, quite similar to the odor of 
the gas frequently eructated by the patient. She was seen at this time by 
Dr. August French, Resident in Surgerj’-, who made the diagnosis of rup- 
tured esophagus. The fluid obtained from the thoracic carity contained 
free HCl and on culture produced S. aureus and alhus, B. 77iucosus cap- 
siilahis, B. suhtilis, LcpthoUirix bticcalis, and a Gram-negative coccoid 
bacillus. ; • 

On the 10th day a thoracotomy was performed and 2 drainage tubes 
inserted. There was moderate drainage of brownish fluid — similar to that 
obtained on thoracentesis — for the next 48 hours and the pleiual carity was 
irrigated Avith normal saline. 

On the 13th daj- 150 cc. sterile water containing cannine dye wore given 
by mouth. This appeared in the drainage tubes after about 2 hours. 

During the next 4 days the patient became gradually weaker and expired 
on the 17th day of her illness. 

Aulopsy (Extract). In the lower part of the chest at the left postenor 
axillary line is a thoracotomy wound in which there are 2 rubber drains. 

I’lic left pleura! cavit}' contains air, the lung being collapsed. Both the 
parietal and visceral pleura arc covered bj’ fibrino-purulent exudate. 1 he 
rubber drains extend well into the dependent jiart of the carity. The right 
pleural c.avity contains about 100 cc. of clear, straw-colored fluid. 

The esophagus is opened in its lower portion anteriorly and there is 
found to be a rent me.asuring 7 cm. in the loft later.al portion of its wan 
opening directly into the jileural c.avit.v. This rent extends from G cm. nhoyc 
the cardia through the cardia and dissects the wall of the stomach in pouch- 
like teshion 2 cm. below the cardia, Init docs not open into the abdominal 
cavity. 
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Microscopy. Several sections are taken from the wall of the rent in the 
esophagus. There is some recent blood clot attached to the surface of tlie 
tear. It is lined by granulation tissue, the deepest portion of Avliich is 
quite well formed. The leukocytic infiltration is moderate, and consists 
of quite a number of plasma cells and lymphocytes. There are also some 
endothelial leukocytes and in some areas poljTnorphonuclears, though these 
are surprisingly few. The vascular supply of the granulation tissue is 
abundant and seems consistent with the inflammatory reaction. The epi- 
thelium ends abruptly at the edge of the ulcer. Inflammatory reaction 
extends back under it for a short distance. There is no microscopic evi- 
dence of a previously existing ulcer. The arteries and arterioles of the 
region are for the most part well preserved. Some of them are slightly 
damaged. Close to the granulation tissue, in fact in the base of it, two 
vessels are seen which have occluded lumina. These were probably not 
previouslj'^ thrombosed; the walls do not indicate a long standing inflamma- 
tion or sclerosis. It is quite possible that this occlusion has occurred after 
the rupture of the esophagus. In other words, it does not seem that the 
organization in the lumen of the vessels is old enough to warrant the inter- 
pretation that the wall was weakened by this vessel occlusion and, therefore, 
ruptured. This organization is recent and very probably the result of the 
tear, rather than the cause of it. 

Summary of Case. The patient’s death is attributed to the effects of 
pleurisj'^, caused by rupture of the esophagus. The shape of the esophageal 
tear indicates a mechanical factor in its occurrence. The microscopy of this 
lesion is consistent with the history that it occurred 17 days before death. 

Case 2.— Female, colored, aged 52 j-^ears. Admitted January 20, 1930. 
The patient was brought to the hospital in a comatose condition. No 
reliable history could be obtained. Her son said that she had apparently 
been in good health up until 3 days prior to admission. At this time she 
developed a slight “head cold” wliich became worse. She had a moderate 
cough, seemed feverish, and was thought to have had one chill. During 
the 24 hours prior to admission her condition became much worse, she 
became delirious and hospitalization was ad^dsed by a private physician. 

Examination revealed a well developed and well nourished colored 
female, aged 52, who was comatose and obviously moribund. Her tempera- 
ture was 95°, respiration 60, pulse 180, and blood pressure 60/30. 

There was slight drawing of the facial muscles on the left side. The right 
pupil was smaller than the left; both reacted to light. Her teeth were dirty 
and carious. There was definite dulhiess to percussion over the lower third 
of the chest posteriorly on the left side. Over this area there was a pleural 
rub. Breath sounds were distant and chiefl 3 '’ bronchovesicular in type. 
Crepitant rdles were present on inspiration. Her extremities were flaccid, 
tendon reflexes were sluggish, and no abnormal reflexes could be elicited. 

The patient did not respond to stimulants and died shortl}'^ after arriving 
in the ward. 

Autopsy (Extract). The left pleural cavity contains approximatety 
350 cc. of reddish, slimj’’, turbid material wliich looks as though it contained 
some purulent exudate. There are no adhesions. The tissues of the medias- 
tinum are dark brown in color. _ 

The left lung contains practicallj' no air. Sectioning reveals atelectasis 
and congestion to a mark^ degree on left side. 

The esophagus is found to have an elliptical opening running longitud- 
inallj' on its left anterior aspect about 2 cm. in length extending upward 
from the level of the diaphragm. The remaining gastro-intestmal tract is 
negative with the exception of a healed ulcer about 2 an. distal to the pj'loric 
sphincter. 

After removal of the skull cap there is a marked flow of spinal fluid. 
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There is considerable j^ello-w purulent exudate over the base of the brain. 
This is most marked around the brain stem. The convolutions are sliehtlv 
flattened. ' 

Bacleriology. Smears of the meningeal e.xudate shov' a Gram-negative 
intracellular diplococcus, morphologicallj’- a meningococcus. 

Microscopy. Sections taken from the lesion in the esophagus show a 
surprisingly small amount of acute inflammator 3 ' reaction. This consists 
only pf degeneration and edema. Some of the larger vessels, that is, small 
arteries larger than arterioles, are moderately damaged by prohferation of 
the intima. It is estimated that this encroachment on the lumen consists 
of j to f of the diameter. Some of the smaller vessels, such as arterioles, 
are likewise damaged and the encroachment on their lumina is slightly 
greater; estimated to be J in some instances. No vessels are seen which are 
entire^' closed, e.\-cept for a few in the mucosa. Some of these are possibly 
entirelj" closed. The muscle cells are slightly atrophic. There is some h 5 'aUn 
degeneration of the stroma in the submucosa. There is some lymphocj'tic 
infiltration about the mucous glands. One l 3 Tnphatic is seen which is 
plugged with leukoc 3 'tes, most of wdiich are pobunorphonuclears. Some 
of the mucous glands are slightb'^ stained with secretion. In 1 of the sec- 
tions there is a bit of bmiphoid tissue. This is probably a normal structure. 
There is some scarring about some of the mucous glands in the submucosa. 
Tliis scar tissue is h 3 mlinized. 

Summary of Case. The cause of death is meningococcic meningitis. 
The esophagus ruptured a short time before death. The scarring and h 3 'per- 
plasia of the small arteries of the esophagus in the wall of the rent indicate 
that there was some previous inflammation. The shape of the tear indicates 
a mechanical factor in its production. 

Case 3.— Female, colored, aged 16 years. Admitted April 1, 1930. 
The patient came to the hospital complaining cliiefly of headache. She 
said that she had been entireb' well until 3 to 4 da 3 'S pre\dously, at wliich 
time she developed a head cold. Two dii 3 's later she developed soreness and 
stiffness in her back and neck and felt that she was becoming worse. The 
headache was described as being very”^ severe, constant, and involving the 
frontal and occipital regions. Her past health was not remarkable. 

Examination revealed a well developed and well nourished colored 
female, aged IG, who appeared very to.vic. Her temperature was 102°, 
pulse 104, and respiration 28. 

The head was retracted and the neck rigid. Her skin was moist and 
hot. The right pupil was widely' dilated, the left about normal in size. 
Neither reacted to light. Examination of the retina: revealed moderate 
papillary^ edema bilaterally'. Her tongue and lips were dry' and parched. 
All extremities were spastic, tendon reflexes were hyperactive, and Kernig 
and Babinski signs were positive. 

Spinal puncture revealed a milky- fluid under increased pressure winch 
showed -f-f-b- f globulin, a 2500 coll count with 95 per cent polymorplav 
nuclears. Primary smear showed Gram-negative intracellular diplococci. 

The patient was given antimeningococcic serum into the spinal «mal 
and into the cistema magna and seemed to improve for the next .3 days. 
Tiicre was some decrease in the muscular spasticity' and the patient said 
she felt mucli better. During the 3rd night, however, it was noticed that 
she was having considerable re.spiratory difficulty and was obviou.sly mucli 
worse. Her condition continued critiaal during the following day and signs 
were obsen'cd in the left lung b.asc which were interpreted as bring due t<> 
pneumonia. She e.xpircd during the night of the 4th day of hospitalization. 

Aviopst/ (Extract). The left pleural canty contains 350 to 500 c-c. ot 
dark brown to black fluid, in which particle.s of food are found. Pressure i.- 
made on the stomach and it.s contents arc seen to flow from a ru])ture m 
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the lateral border of the esophagus. The opening measures 61 mm. in 
length and extends upward from the diaphragm. The margins are not 
discolored and there is no evidence of necrosis. Two small ulcers are seen 
in the mucosa. The larger one measures 2 mm. in diameter and has a dirt}'’ 
gray friable base. Both parietal and visceral pleura in contact ■with the 
fluid are darkly stained. The connective tissue in the mediastinum is 
hemorrhagic. 

The left lung is crepitant througliout. Sectioned surfaces are pinkish- 
gray and when scraped, reveal deep red firmer areas, giving a mottled 
appearance. The right lung is normal. 

Examination of the brain reveals extensive thick grayish purulent exudate 
at the base in the subarachnoid spaces. 

Microscopy. Sections taken from the esophageal lesion show recent 
necrosis of the connective tissue. This is evidently the result of the action 
of gastric juice. There is no reaction on the part of the tissue. There is no 
leukocytic infiltration in the wall of the tear. The vessels are well pre- 
served. There is some extravasation of blood. This blood is partly laked. 
Some of the vessels near the tear are filled with blood which is partly disin- 
tegrated, evidently the result of the action of gastric juice. In one of the 
sections there is a small amount of leukocytic exudate. This is evidently 
taken from one of the small ulcers mentioned in the gross description. 
About these areas there are large masses of bacteria in the tissues. These 
have a varied morphology, none of them can be definitely recognized as 
meningococci. Most of them are ver}'’ large rods. 

Summary of Case. This patient’s condition evidently began as a men- 
ingococcic meningitis, wliich was complicated b}'’ a terminal broncho- 
pneumonia and perforation of the esopliagus. _ The esophageal lesion possibly 
was contributed to by infected emboli. _ This would account for the small 
ulcers in the mucosa noted grossly. This interpretation cannot be certain. 
The histology indicates it is probable. The shape of the tear indicates also 
that there was a mechanical factor in its production. 

Case 4.— Male, white, aged 60 3 ’’ears. Admitted December IS, 1931. 
This patient had complained of variable pain in the epigastrium for 2 3 '’ears. 
It was said to have been cramping in nature and he was unable to say that 
food, either in type or quantity, had any definite relation to it. Sometimes 
he would be symptom-free for several days. At times his discomfort was 
associated with vomiting, the vomitus said to have consisted of undigested 
food. The patient had been receiving treatment at the out-patient depart- 
ment during most of this time and a complete work-up was said to have 
revealed nothing except a questionable duodenal ulcer on Roentgen ray 
examination. He was referred into the hospital because his improvement 
had not been satisfactory. His past health was not remarkable. He had 
used alcohol moderately. 

Physical examination revealed a well developed and well nourished 
white male, aged 60, who appeared in no acute distress. His temperature 
was 98°, pulse 80, respiration 16 and blood pressure 110/64. His examina- 
tion was entirel}'’ negative except for slight peripheral arteriosclerosis, a 
senile cataract in the left ej^e, and slight tenderness to deep pressure in the 
epigastrium. 

A thorough study during 3 weeks revealed nothing except a verification 
b}'- Roentgen ray of the original impression of duodenal ulcer. All labora- 
tory findings, including gastric analysis, were '\Hthin normal limits. 

There was, however, on 1 Roentgen ra}’’ examination, some delay in the 
emptying of the esophagus which was not present after the use of atropin. 
Operation was decided upon after a thorough trial -ndth dietary and medic- 
inal measures failed to give the patient satisfactor}’’ relief. 

On the 25th da}’’ of hospitalization under local ancstliesia which was later 
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reinforced bj^ nitrous oxid'and a small amount of ether, the duodenal ulcer 
was excised and a posterior gastro-enterostom}^ was performed. Consider- 
able adhesions were encountered and the operation required over 3 hours 
but the patient left the operating room in good condition. The day follow- 
ing operation, his condition became worse. He was shghtly cj'anotic and 
vomited about 100 cc. of brownish material. A Le\Tne tube was passed 
into the stomach and the stomach washed out with tap water. The tube 
was left in the stomach for constant drainage. His condition continued to 
become worse during the next day and signs in both lungs were thought 
indicative of bronchopneumonia. He died at the end of the second day 
postoperative. 

Autopsy ^xtract). In the raidline of the abdomen there is a recent 
surgical incision. There is a gastro-enterostomy connecting the p 3 doric 
portion of the stomach with the jejunum about 5 cm. from jejunal junction. 
It is well open. 

There are old adhesions binding the lung to the parietal pleura on both 
sides. On the left side there is brownish, straw-colored fluid approximately 
250 cc. in amount. On the left side there is mediastinal emphj'sema. 
Examination of the mediastinal tissues reveals dark brmvnish fluid sur- 
rounding the esophagus just above the cardiac sphincter of the stomach. 
The stomach and esophagus are opened b 3 ' an anterior longitudinal incision 
and rupture of 2 esophageal ulcers demonstrated. The bases of the ulcers 
are thin and dark brovm in color. The 3 ' are about 1 cm. in diameter and 
lie just above the cardia, one on the right and one on the left side". The 
stomach contains fluid similar to that found in the mediastinal tissues. 

In the right lung there is marked congestion and some consolidation of 
the middle and lower lobes. There is a small amount of thin fibrinous 
exTidate on the surface of the lower lobe. The left lung is similar in appear- 
ance, except for a part of lung adjacent to the brownish area in the media- 
stinum, which appears to be necrotic. 

Microscopy. Sections of the esophageal perforations show them to be 
lined with necrotic tissue. There is no repair. There is some proliferation 
of the intima of the small X'essels, especiaLl 3 ' arterioles. 

Summary of Case. The patient’s death is attributed to broncho- 
pneumonia. The perforation of the 2 esophageal ulcers occurred a short 
time before death and was undoubtedly'- a contributing factor. The causes 
of the ulcers and of the perforations are not demonstrated. 

Comment on Case Reports. Case 1 represents, as well as may be 
determined, spontaneous rupture of a previously normal esophagus. 

Cases 2 and 3 represent rupture associated with intracranial 
lesions. The relative frequency of this occurrence has been com- 
mented upon by”- previous vTiters. Although a definite history of 
vomiting is lacking in these 2 cases, its occurrence is assumed since 
the nature of the tears indicate increased intra-esophageal pressure 
of considerable degree. 

In Cases 2 and 4, the arterial cliangcs may* have been factors 
predisposing to rui)ture. 

Case 4 show.s evidence of preexisting abnormality of the esophagus 
as evidenced by delayed emptying on Hoentgen ray e.xa ruination. 
Also, there was a mechanical agent in this case which may have 
produced ulceration. It is unlikely' that the tube could liave caused 
the perforations because of the .soft texture of the tube used and the 
ease with which the stomach was entered and the lavage perfonnfxl. 
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General Discussion. It is generally agreed that the exciting cause 
of spontaneous esophageal rupture is the increased intra-esophageal 
pressure incident to vomiting. It is questionable whether or not 
perforation ever occurs simply as a result of ulceration and digestion 
by gastric juice. As immediate predisposing causes to rupture— 
spasm^ atony due to repeated vomiting, and digestion by gastric juice 
are undoubtedly all factors and vary with the individual case. 
Obstruction of the upper part of the tube by spasm, a foreign body 
(as food), or from any cause, would obviously make rupture more 
apt to occur. 

While there is some controversy as to the role played by pre- 
existing disease in this condition, it is reasonable to assume that 
anything which would weaken, or interfere with the normal elas- 
ticity or motility of the tube, would make it more liable to rupture. 
It would follow then, that stricture, vascular thrombosis, infarction, 
cardiospasm, ulceration, esophagitis, and scar formation predispose 
to rupture. They have probably been factors in some instances 
of rupture in so-called normal esophagi. 

When one considers the exciting and immediate predisposing 
causes of esophageal rupture, it is not difficult to understand why 
it occasionally occurs as a complication of other diseases. In those 
associated with intracranial lesions, in particular, the frequent 
tendency to violent vomiting and to muscular spasm makes condi- 
tions ideal for such an accident. In fact, it seems surprising that 
it does not occur— or, at least, is not recognized— more often. 

^Wiile the exact etiology and mechanism of esophageal rupture 
are not always apparent, the diagnosis of its occurrence should not 
be difficult. The sudden occurrence of severe excruciating pain in 
the lower portion of the chest coming on during the act of vomiting 
and associated with hematemesis, subcutaneous emphysema of the 
neck, respiratory distress, and marked prostration, justifies a diag- 
nosis of esophageal rupture. This symptom complex was well 
illustrated in Case 1 and is so consistently present in the reported 
cases that it may be regarded pathognomonic of ruptured esopliagus. 

The subcutaneous emphysema is explained by most writers as 
being caused by air forced into the mediastinum along with the 
gastric contents. The explanation of the marked prostration and 
usually rapid death is, as yet, in dispute. The theory of Williams, ® 
1926, that “death is due to a sudden attack by virulent organisms 
within an undefended, closed, and toxin-absorptive cavity,” seems 
hardly justified. The organisms thus introduced are mostly non- 
pathogenic and ccrtamly are of relatively low virulence. Also, the 
symptoms as observed in Case 1 and as described in the reported 
cases, are not those of bacterial toxicity, but rather those which 
would be expected from sudden severe injury to vital structures. 
It would seem more logical to explain the events by injury to impor- 
tant nerve structures in the mediastinum by the irritation and the 
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digestive action of the gastric contents as suggested by Fitz^ and 
MacICenzie.® Such an explanation is supported by pathologic 
findings and accepted physiology. Bacteria are undoubtedly a 
factor, probably of increasing importance the longer the patient 
lives. 

Unfortunately, the treatment of these cases offers very little 
encouragement and the prognosis is extremely poor. The forces 
which produce the rupture expel a quantity of gastric contents into 
the mediastinum so that the greatest damage has been done and the 
outcome usually determined before the patient is seen by the physi- 
cian. Withholding everything by mouth is imperative as was proved 
by the administration of carmine dye in Case 1. Sedatives, fluids 
and nutriment subcutaneously and by venoclysis, and oxygen if 
there is improper oxygenation of th'e blood, constitute the other 
major therapeutic measures. Passage of a tube into the stomach 
might seem indicated, but the dangers incident to such a procedure 
— such as the chance of increasing the trauma at the site of the 
lesion— more than offset its indications. The patient’s general 
condition, certainly in Case 1, and apparently in all reported cases, 
prohibits surgical procedures directed toward repair of the tear 
or drainage at the site of the rupture. Immediate surgical drainage 
of the pleural cavity, as suggested by Boyd and Williams,® and urged 
by Smead,^® in cases showing rupture into this cavity is not alu'ays 
advisable. In addition to the fact that the patient is a poor risk 
even for minor surgery, it is not improbable that a great deal of the 
fluid present in the cavity is produced as a protective exudate and 
at least early in the condition is actuallj’’ lielpful. It would be better 
to let the choice of this procedure be determined on the merits of 
the individual case— being influenced by the patient’s general con- 
dition and the character of the fluid obtained on thoracentesis. It 
is significant that there are authentic cases'® of esophageal rupture 
with evidence of pleuritis and efl’usion which have reco^’cred without 
surgical interference. 

Summary and Conclusions. 1. The literature on spontaneous 
rupture of the esophagus is presented and 4 observed cases are 
reported. 

2. The following conclusions arc made regarding this condition: 

(a) Esophagitis, stricture, ulceration, cardiospasm, and vascular 
changes predispose to esophageal rupture. It may occur, however, 
in normal esophagi. 

(/;) A sudden onset of pain in the lower i)ortion of the eliest, 
coming on during vomiting, and associated with hematemesis, sub- 
cutaneous emphysema of the neck, respiratory distress and ])ros- 
tration, is patliognomonic of esophageal rupture. 

(c) The symptom complex and usually early death arc due to the 
irritating and digestive action of the gastric contents on the media- 
stinal stnictures and pleura. 
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(d) Sedatives, withholding eveiything by mouth, and the admin- 
istration of fluids and nutriment by venoclysis, proetoclysis, and 
hypodermoclysis constitute the more important means of treat- 
ment. Oxygen is usually indicated. In the cases presenting evi- 
dence of pleuritis and effusion, surgical drainage is indicated in 
selected cases. 

(c) The prognosis is always extremely grave. 

Note. — The descriptions and interpretations of the autopsy findings in the 4 case 
reports were prepared by Dr. A. J. Miller, Professor of Pathology, University of 
Louisville School of Medicine. 

REFERENCES. 

1. Fitz, R. H.: Am. ,1. Med. Sci., 1877, 73, 17. 

2. Zenker and von Ziemssen, H. : Cyclopedia of the Practice of Medicine, 1878, 
3, 100. 

3. MacKenzie, M.: Diseases of the Nose and Throat, New York, William Wood 
& Co., 1884, 2, 111. 

4. McWeeney, E. J.: Lancet, 1900, 1, 158. 

5. Brosch: Virch. Arch., 1900, 162, 114. 

6. Walker, I. J.; J. Am. Med. Assn., 1914, 62, 1962. 

7. Vinson, P. P.: Mayo Clinic, 1921, 13, C. 

8. Mcnne, F. R., and Moore, C. U.: Arch. Pediat., 1921, 38, 672. 

9. Williams, T. H., and Boyd, W.: Surg., Gynec. and Obst., 1926, 42, 57. 

10. Smead, L. F.: Am. J. Surg., 1931, 13, 497. 

11. Weiss, S., and Mallory, G. K.: J. Am. Med. Assn., 1932, 98, 1353. 

12. Vinson, P. P.: Personal communication. 


AMEBIASIS IN NORTHERN NEW JERSEY.* 

By Maurice Asher, M.D., 

AND 

Manfred Kraemer, A.B., M.D., 

ASSISTANT NEWARK CITY, PRESBYTERIAN AND BETH ISRAEL HOSPITALS, 

NEWARK, N. J. 

Brown, 1 summarizing tlie cases of amebiasis diagnosed at the 
Mayo Clinic in the 10-year period, 1921-1931, reported 4 cases 
from New Jersey. These cases constituting 0.29 per cent of the 
patients seen from this state, indicate a higlier percentage incidence 
than in manj’’ of our Southern states, wiicre cndamebal infestation 
is recognized as flourisliing. As search fails to reveal any other cases 
reiiorted from New Jersey, one would be lead to suspect that 
amebic dysentery is rarelj’’ seen here. To call to mind the endemic 
nature of this disease, its aspect from the point of view of public 
health and preventative medicine, and of reporting 5 cases seen in 
private practiee within the past year, we present this paper. 

That amebiasis exists in endemic and epidemic form in cities in 
the northern United States is generally recognized. Kaplan ct al." 
report an epidemic in a large hotel in Chicago traced to a kitchen 
employee who harbored the cysts. Lear and hlerrill,-'’ in 1924, 
reported an epidemic in a suburb of New Haven, Conn. Stiles'* in 


* Read before the Aeademy of Medicine of Northern New Jersey, May, 1933. 
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W32 stated that of 196 immigrants at Ellis Island 8.6 per cent were 
infested, and of 2584 American soldiers who did not go to Europe 
3.5 per cent were affected. He concluded that the presence of cysts 
in apparently healthy carriers was commpn. As early as 1909 
Patterson® told of 3 cases of amebic dysentery who had never been 
outside the New York metropolitan area and again called to notice 
the eases reported by Musser and Stengel in Philadelphia in 1890 
and Stockton in New York m 1894. Brooke and Goodale,® in 1931, 
reported 5 cases in Massachusetts. Two of these patients had never 
been out of the temperate zone. In 1916 Sanford^ VTote that from 
1911 to 1916 that of amebic dysentery at the Ma}^ Clinic 535 
cases had been seen from Northern states and 600 cases from South- 
ern states and the Tropies. None of these cases were Jersejutes but 
4 came from New Y^ork and 4 from Pennsylvania. 

Thus with cases occurring within distance of a Sunday auto ride, 
in Pennsylvania, New York, Massachusetts, and Connecticut, 
there is every reason to assume that many cases must exist among 
us, and we know from personal communications that others have 
seen these cases though they were not reported. 

Craig® believes that 10 per cent is the average incidence of infes- 
tation in the United States. He finds that 50 per eent of the carriers 
complain from time to time of gastro-intestinal symptoms, occa- 
sional diarrhea, colicky pain, anorexia, flatulence and, at times, 
tenderness over the liver, leading to a diagnosis of cholecystitis. 

The reported incidence of infested carriers varies greatly. An- 
drews and Paulson® state that in 502 unselected people, living at 
home in Baltimore, 10.9 per cent harbored protozoa in the gastro- 
intestinal tract, of which only 0.2 per cent had cysts of E. histolytica, 
while Kofoid^® found 10.8 per cent of troops returning from France 
infested with E. histolytica. It was he who estimated that a healthy 
carrier passed on the average 14 million cysts per day. In our 
examination of stools we have been able to demonstrate cysts only in 
patients sufl’ering from dysentery and have seen no healtliy carriers. 


Case Abstracts. Case 1, — E. A. E. (referred bj’ Dr. R. W. Tilton), n 
40-year-old insurance employee, was a resident of Maplewood, N. J. IR 
suffered from an attack of diarrhea when a soldier in France in 19IS from 
wliich, after several weeks of illness, he recovered. He was well until the 
end of October, 1931 an interval of 13 3’ears. He was seen bj' us in December 

1931 after 6 weeks of continual diarrhea. Phj’sical e.xamination was nega- 

tive. Tlie liquid stool showed an occasional red blood cell, but no ova. A 
proctoscopic scraping from the rectal mucosa, e.vamined on a warm shoe 
immediately on removal from the rectum, revealed E. histolytica in large 
numbers. Cure was cfTccted with emetin hypodermic.ally. A dieck-U]) 
on the stools after 1 month revealed no parasites or cysts. This is a ca'^e 
which harbored the parasite for 13 .vears without apparent s.vmptoins mui 
is similar to the patient repQrte<l by Shilling in which he brought up the 
question of war compensation. , 

Case 2.— F. C. B. (referred bj' Dr. Ripley), a 2S-year-oId resident ol 
Hackensack, N. .1., noted abdominal pain and a loosene.s-! of bowel while 
boating in Florida' in 1930. From th.at time until ho w.as seen by uj in 

1932 lie complained of crampy pains following bowel movement.s and o. 
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diarrhea. An appendectomy had been performed but afforded no relief. 
Our proctoscopic examination revealed a slightly congested mucous mem- 
brane. His urine contained a trace of albumin and rare granular casts — 
evidence of a toxic process. His feces were liquid and positive for blood 
and pus cells. E. histolytica were present. He was put on a low residue, 
high-protein diet and a course of emetin hydroclilorid was instituted. The 
patient was symptomless by the 7th injection and failed to return for com- 
pletion of the course. 

Case 3. — C. F. J., aged 40, had a diarrhea: of 2 years’ duration with blood 
and mucus appearing daily in his stools. He had had an appendectomy 
without relief. He was losing weight and seemed to be growing progres- 
sively worse. The proctoscope disclosed an ulcerated mucosa, scrapings 
from which contained what appeared to be dead amebaj. Their morphology 
was not sufficiently clear to warrant a diagnosis. The stool was liquid and 
contained blood and pus. No cj'sts were found. Hopefully 2 series of 
emetin hydrochlorid were administered at an interval of 2 weeks. This was 
supplemented by a low residue high-caloric diet. The patient felt better 
but the diarrhea continued. A second stool left us no better informed than 
the first examination, but a third stool examination, after several weeks, 
disclosed numberless cysts of E. histolytica. The patient was treated at 
home. He was given a low-residue diet. Within 10 days the cysts dis- 
appeared from his stools and his bowel movements were reduced from 8 to 
3 per day. Roentgen examination showed a tubular descending colon and- 
sigmoid, so there is little hope of permanent cure in this case. We feel our 
patient will suffer from a chronic colitis for the rest of his life. 

Case 4.— C. D. F., a bookkeeper, aged 35, was first seen by us in 1931 
when he complained of diarrhea of 5 years’ duration. He had 6 to 8 bowel 
movements a day. An examination of the stool at that time showed the 
presence of blood. It was otherwise negative. A gastro-intestinal Roentgen 
ray series was also negative. A diagnosis of colitis was made and the patient 
was put on a low residue diet and given kaolin (2 gm. t. i. d.) He was relieved 
and did not return until January, 1933. His symptoms were the same as 
when first seen. Then proctoscopy revealed typical pin-head ulceration 
and a proctoscopic smear from the rectal mucosa examined Avith the warm 
stage showed many E. histolytica. Except for a trip to New England in 1910 
the patient had never been outside our metropolitan area but preceding the 
onset of the present disease he had been engaged in the retailing of vege- 
tables. At that time (1925) he was in the habit of eating raw A’^egetables 
from his stand. Particularlj'- was he tempted by Bermuda onions and ate 
many of them, alwaj’^s uncooked. It is probable that this southern delicacy 
was the source of his infestation. 

It is this case which gives us the most important clue as to the probable 
epidemiology of amebiasis in this vicinity. The present fad of eating raw 
vegetables and the increasing quantities of these products being shipped 
from the South should account for an increase in amebiasis in the next decade. 

Case 5. — C. K., aged 50, an importer of furs, Avas operated upon by one of 
us (M. A.) for hemorrhoids, in 1910. The patient had a slight blood}' diar- 
rhea after healing of the hemorrhoidectomy AA'ound and, as this continued, 
Dr. E. J. Ill suggested amebic dysentery. The patient was more or less 
lost track of until he was again seen in January, 1933. Since 1910 he had 
had 2 attaclcs of bloody diarrhea each lasting about 4 weeks. The present 
4th attaclv AA'as of 5 Avecks’ duration and was accompanied by a perianal 
abscess. A proctoscopic smear from the rectal mucous membrane was 
negative, but the stool swarmed AA'ith cysts of E. histolytica. The source of 
this patient’s infestation no doubt dates back to the Ukraine from AA'liich he 
emigrated to the United States. He said he AA'as accustomed as a child in 
his fatherland to pick the A'Cgetables from the A'ines and ground and eat 
them raAV. As he remembered, his father and many of the neighboring 
farmers suffered from a similar diarrhea. 
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The symptoms of amebic dysentery are diarrhea and weakness. 
There is not much pain altliougii there may be occasional colic. 
The stools are usually liquid, fecal in character and contain blood. 
The blood may be occult. A proper examination of the stools will 
show amebje either in the A’-egetative or encysted form. With the 
proctoscope the appearance of the rectum is characteristic. The 
mucous membrane is studded with small indiiddual ulcers, separated 
by almost normal or but slightly congested areas. 

Noticeable in these cases is that they may continue for years 
and there may be periods of remission; Avithout treatment the 
recurrences are apt to be more seA’^ere, the bcAA^el becomes more and 
more inAmh’-ed and some intercurrent infection ends the scene. 

The diagnosis is easy if liAung amebje are found in the feces or 
in the material remoA'’ed proctoscopically from the ulcers. The 
specimen should be examined as fresh as possible AAuthin a few hours 
after passage, preferable in a warm chamber in order to find liAung 
forms. If kept warm for some hours it maj’’ be OA^ergroAAm by colon 
bacilli. In the cases of chronic diarrhea in which the Ihdng amebffi 
commonly are not found in the stool, a diagnosis is most difficult and 
seA’^eral examinations must be made at interA^als. 

Once the diagnosis is made, the majority of patients are promptly 
cured bj’’ 9 or more intramuscular injections of emetin hydrochlorid 
(i to 1 grain). In the long-standing cases AA'ith atrophic changes in 
the bowel Avail and stools showing much pus and other eAudence of 
secondary infection, emetin hydrochlorid is not so efi‘ectiA’’e. j\Ian- 
son-Bahr” recommends emetin bismuth iodid in these cases in 
doses of 3 grains per day for 10 or 12 consecutiA'e days. In asso- 
ciation with the emetin bismuth iodid, he giA'es each morning an 
enema of 2.5 per cent Yatren (iodin-oxyquinolin-sulphonic acid) 
in warm water (250 cc.). We haA'e used this method in Case 3 AA'ith 
disappearance of cysts from the stool. It was not so successful m 
Case 5. In association Avith the treatment aa’c haA'c prescribed tlic 
high-caloric, IoA\'-residue diet as dcA’ised by Bargen and ^ ictor'- m 
the ti-catment of chronic colitis. We haA'c felt that placing the large 
boAA’el at rest aids in the healing of the lesions. In the treatineiit 
of carriers Craig'^ also mentions the use of emetin bismuth iodid 
and Yatren. These drugs require that the patient be kept in bed. 
He found acetarson (Stovarsol) in tablets of 0.25 gm. 3 times a day 
for 1 Aveek and repeated for a second week after a Aveeks' rest Avas 
cffectiA-e in banishing the cysts. 

Amebiasis is an infestation of the large boAA'el with E. hi-'^lohjhca. 
Rear Admiral Stitt'-* of our NaA-y and jManson-Bahr" both agree 
that it is a tropical or subtropical disease. And yet aa-c have foiinu 
tliese cases in northern Ncaa' Jersey in indiA’iduals aa'Iio IiaA'c ncAir 
been out of the immediate neighborhood in their liA'c.s. 

To reconcile these opinions and the findings Avas a ])rob!ein bAit 
AA’c believe aa-c liaA-e found the answer. Although the A'ictinis o 
this disorder did not go to the tro})ies, the tropics came to them. 
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The infestation is by the mouth and the tropical and subtropical 
regions, raw fruits and vegetables are the source of the infestation. 
Sewage and human excrement have long been used as fertilizer and, 
though forbidden in our own region, there is no doubt of their use 
elsewhere. 

Summary. 1. The endemicity of amebiasis in the states sur- 
rounding New Jersey is emphasized. 

2. Five cases in New Jersey are reported and the importance of 
stool examination is stressed as the main factor in diagnosis. 

3. Emetin bismuth iodid, emetin, and Yatren are the therapeutic 
factors of importance. 

4. Fresh vegetables from the South are imported to New Jersey 
throughout the year. Many cases of amebic dj'sentery in the tem- 
perate zone result from eating uncooked contaminated vegetables. 

5. A public health warning is uttered to prevent an increase in 
the eases of this disease. 

REFERENCES. 

1. Brown, P. W. : Proc. Staff Meetings Mayo Clinic, 1932, 7, 43. 

2. Kaplan, B., Williamson, C. S., and Geiger, J. C.: J. Am. Med. Assn., 1927, 
88, 977. 

3. Lear, M., and Morrill, E,: Ann. Surg., 1924, 79, 730. 

4. Stiles, C. W.: Boston Med. and Surg. J., 1922, 186, 377. 

5. Patterson, H. S.: Am. J. Med. Sci., 1909, 138, 198. 

6. Brooke, P. H., and Goodale, R. A.: Now England J. Med., 1931, 205, 130. 

7. Sanford, A. H.; J. Am. Med. Assn., 1916, 67, 1923. 

8. Craig, C. F.: J. Am. Med. Assn., 1927, 72, 19. 

9. Andrews, J., and Paulson, M.: Am. J. Med. Sci., 1931, 181, 102. 

10. Kofoid, C. A.: J. Am. Med. Assn., 1919, 72, 1721. 

11. Manson-Bahr, P. H.: Tropical Diseases, 9th cd. Cassell and Co., Ltd., 
London, 1931. 

12. Bhrgen, J. A., and Victor, M.; J. Am. Med. Assn., 1931, 97, 151. 

13. Craig, C. H.: J. Am. Med. Assn., 1928, 90, 1345. 

14. Stitt, E. R.: The Diagnostics and Treatment of Tropical Diseases, 5th ed., 
P. Blakiston’s Son & Co., Philadelphia, 1929. 


ARACHNIDISM; REPORT OF A SERIES OF 29 CASES OF 
POISONING FROM THE BITE OF THE 
LATRODECTUS MACTANS. 

By Groesbeck Walsh, M.D., 

CHIEF, MEDICAL CLINIC, EMPLOYEES* HOSPITAL, 

AND 

William G. Morgan, M.D., 

IIESIDKNT IN .MEDICINE, EMPLOYEES’ HOSPITAL, FAIRFIELD, ALA, 

(From the Medical Ser\’ice of the Employees’ Hospital.) 


The foreword of one of Emil Bogen’s^ classical papers on aracli- 
nidism contains tlie typical story of a person being most commonly 
bitten by Lotrodccius mcicians: a young man goes to an outdoor 
toilet early" in the morning, with the resulting inconsequential sting 



414 


WALSH, MOKGAN; ARACHA'IDISM 


whicli li6 rccGivGS on tliG gGnitnls, follo^YG(l nn liour or nioro Ifltcr 
by thG beginning of the dramatic sj^ptoms whieli mark the climax 
of poisoning from this insect. 

It is a story with which— thanks to the work of Bogen— we are 
now all more or less familiar; but Bogen-3.4 also calls attention to 
the fact that we have every reason to believe that Latrodcchis 
mactam is not only found in outdoor toilets, but invades habitations, 
entering beds where human beings sleep, and infests houses, gar- 
ages, automobiles and other places where its presence becomes a 
menace. He has reported 380 cases with 17 deaths in 18 states. 

In the analysis of the 29 cases which we have collected at this 
hospital, it will be noted that the majority— 16 at least and prob- 
ably more— received their bites while using an outdoor toilet; but 
it is the minority in which the bites were not received under these 
circumstances whicli particularly attracted our attention. These 
we desire to discuss in some detail. We cannot help but feel that 
the idea is being spread and believed at the present time that 
Latrodectus mactans bites are necessarily associated with, first, 
bites received upon the genitals; and second, with the idea that this 
accident occurs only where people habitually use outdoor privies. 
The number of cases seen by us which have been bitten under other 
circumstances reminds us of the fact that this is not invariably true. 

The error which we would be most likely to make— and it has 
been made— is to treat the case as a surgical emergency. The his- 
tory, in all probability, has played an important part in leading to 
this unfortunate conclusion. The following case is presented in 
detail to call our attention to the fact that in these cases the his- 
tory, as given by the patient— or any statement given by the patient 
—may be regarded as misleading or Amlueless. 

Case History. C.a.se 1 (56390). — A wliite male, aged 51 years, presented 
a very interesting problem when first seen by us. 

While working in a field, he was stung between the toes, tfirough the inter- 
stiecs of a broken shoe, by a Lalrodedus maclans. The sjTuptoms came on 
rather suddenly, and he was seen by a phj'sician before he was sent to the 
hospital, who gave him } gr. of morphin, with very little, if an}', effect on 
the pain from which the man was suffering. It was fortunate we saw this 
man after an experience extending over several years, which loft our 
minds open to the belief that tremendous terrif}’ing s.wnptoms could 
be ])roduced b}' the bite of an insignificant-looking in.scct. Also some of 
the staff had heard the history from some members of the family over 
the telephone. To make this matter absolutely certain, some hours later the 
Lalrodedus iriadans which had bitten the man was brought to us at the 
hospitnl. His suffering was so intcn.se that it was the only thing that could 
engage his consciousnc-ss. Hitcr on we were to find out that he did not 
remember having been brought to the hospital at all, and only returnc<l to 
a loiowlcdge of his surroundings when his wife came to visit him at about 
7 that evening. He had no knowledge of Laving engaged in conver- 
.«ation with anybody, and the irapre.-sion we obtained from him when he 
first came in was tliat lie would have willingly consented to any proce<lurc, 
surgical or otherwise, if we would only have given him sufficient inorphm 
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to control his pain and cease to disturb him. All he asked for rvas death 
or relief from his agony. 

Of ah the series, we tliink this case shows more frankl}" than any of the 
others that in some instances at least a historj’ is unobtainable and, when 
obtained, is worthless. 

Two of our cases were bitten while in bed. 

Case 2 (70168). — An adult, awakened with a severe burning sensation 
in lus left groin. At no time could he give us a historj’’ of having been 
bitten by a spider. He arose, went to the barber shop and, wiiile sitting 
in the barber’s chair, the usual sjuuptoms — intense muscular cramping and 
generalized muscular pain— came on rather suddenl 3 '. He w'as sent to the 
hospital by an intelligent phs^ician, with a tentative diagnosis of strangu- 
lated hernia. The man never suspected or even guessed that he had been 
bitten bj-^ an insect of an}" description. 

Case 3 (64329). — A fragile wiiite boj", aged 10 j’ears, was also bitten 
while in bed. He, however, w"as aware of the fact that something had 
stung him just above the left knee. The sjTnptoms with him came on 
rapidl}", and he w"as sent mto the hospital, with a tentative diagnosis of a 
ruptured appendix. Again, fortunatelj", he w’as admitted to an atmosphere 
sj'mpath.etic to the storj’ that he had been bitten bj" a spider and fully 
prepared to believe the almost unbelievable sjTnptoms from wiiicli the 
boj' suffered. 

But Ave could very easily conceive of circumstances under which 
an accident of this sort could happen, where, without the educational 
background of the frequency of bites from the Latrodechis mwtam, 
the boy’s story would be disregarded, particularly in view of the 
fact that the evidence of. the bite at the point at which it was 
received wns negligible. The father, w'e are quite sure, did not 
believe the story at all, until he had gone home and, searching 
through the bed clothing, bad found and brought back to the 
hospital the body of the female Lairodectus madans. 

Case 4 (47810). — A male negro, aged 53 j'cars, was, I believe, the most 
scriousl}' sick of anj' of our patients. He developed a rather rapidly pro- 
gressing and persistent pulmon.ar}' edema. The physician who saw him 
when he was admitted to the hospital suspected that he was seeing the 
beginning stages of a pneumonia, but subsequent events proved othenviso. 
This is the onlj' case in which we liave seen anj' evidence of pulmonary 
edema, and among the few which have showoi any shortness of breath. 

The case resembles slightl.v— fortunatel.v not very closely— the 
case of fatal spider bite which was reported b}' Beaslc.v.-’ The 
recovery, however, was uneventful. 

Inabilit.v to void has been a fairl.v common s.vmptom with us, 
occurring in 3 of the 29 patients. It is rather curious, however, 
that we have yet to see our first case of eruption following spider 
bite, although in the West and Southwest this appears to have 
been a common occurrence following the accident. _ 

Not all of the cases of Lairodectus madans poisoning resemble 
acute surgical emergencies most closely; one of our cases .strongly 
suggested tetanus. It is the one ca.se also in which we have u.sed 
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glucose intravenously, with apparently some benefit. We intend 
to try it on future cases. The history of the case follows: 

Case 5 (73907). — A white male, aged 13 years, was sent into the hospital 
at 3 A.M. as an acute surgical emergency. There was a boardlike rigidity 
of the entire abdomen, and he was complaining of severe abdominal pain 
and of a cramping pain in the legs. This pain seemed to be paroxysmal in 
character, for he would cry out with pain at rather definite intervals. He 
insisted on lying on his side with the knees drawn up. The history was 
obtained mainly from the mother, as the patient had very little to say. 
He seemed to want to lie perfectly still and not be moved. At 7 o’clock the 
evening before, the patient had complained of pain in the knees and thighs. 
At 9 o’clock he was taken suddenly with severe pain in the abdomen, and 
this pain had continued until the time of admission. Sometime during the 
forenoon of the day before the patient had had a fall and suffered a rather 
severe bruise of the left foot, which his mother thought had to do with 
the symptoms. He had had no similar attacks and there was no history 
of any digestive disturbances of any kind. After the onset of the abdom- 
inal symptoms he was given some soda water, which was vomited, but this 
was not followed or preceded by any nausea. After questioning, it was 
found that just prior to the onset of the above symptoms the patient had 
visited an outside toilet and at the onset was playing in the yard. He did 
not remember having been bitten by anything or having seen any spider 
there. On admission the blood pressure was 112/88; pulse, 125; and white 
blood cells, 13,000. 

Examination showed a poorly nourished and very anemic-looking white 
boy, who appeared acutely ill. The pulse was fast but of good volume; the 
abdomen was more rigid than we have ever seen; the back muscles were 
just as rigid; and the back was shghtly lordotic. There was no tenderness 
in the abdomen even on deep pressure. The muscles of the extremities were 
tense but not rigid, and there was no tendency to spasm even when the 
patient cried out with pain. There was no abnormality of respiration. It 
was noted that there was a visible pulsation of the superficial veins of the 
arms, very much as is seen in an advanced case of arteriosclerosis with hyper- 
tension. The superficial and deep reflexes were about normal. The pupils 
of the eyes were dilated and reacted very sluggishly. He had had no nar- 
cotics prior to admission. Morphin, jV gr., was without any visible effect. 
Fifty cubic centimeters of 50 per cent glucose was given in the vein, and 
within 30 minutes the patient was sleeping. The following morning he 
was comfortable except for some pain in the knees, but the abdomen was 
as rigid as on admission. The temperature had risen to 99° F. and the 
pulse rate to 90. On the second day there was some relaxation of the 
abdominal muscles for the first time, and on the morning of the fourth daj'' 
he left the hospital with a normal temperature, normal pulse and sjmptom- 
free. 

Summary. Poisoning from the bite of Latrodechis mactans (“black- 
widow or shoe-button spider”) is widely spread throughout the 
United States. 

Inexperienced observers are apt to confuse the symptoms with 
those produced by an acute intra-abdominal lesion; the symptoms 
resemble very closely those of a ruptured gastric ulcer. 

The mental symptoms lead to further confusion, as the patients 
are sometimes unable to gi^"e a history of having been bitten and 
are willing to consent to any measure which promises relief. 
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We have found that a certain proportion of patients are bitten 
while in bed, which adds still further to the difficulties of a correct 
diagnosis. It would be advisable to question closelj'- all patients 
brought into the hospital suffering from marked rigidity of tlic 
abdominal muscles, as to the possibility of this accident having 
happened. 

Rigidity of other large muscular masses, particularly those of the 
thigh and the lumbar region, is an aid in arriving at a correct 
conclusion. 
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DIAGNOSTIC METHODS AND METABOLIC STUDIES IN DISEASE 
OF THE BILIARy TRACT. 

I. Description of the Routine Examination and Discussion 
OF NORMAi. Standards.* 

Bi' John Russell Truss, A.B., M.D., 

IN'STnUCTOB OP MEDICINE, 

AND 

John A. Killlin, M.A., Ph.D., 

PROFESSOR or BIOCHEMISTRY, 

NEW YORK. 


(From tbc Departments of ^Icdicinc, Surgery and Bionhemislrj' of the New York 
Post-Graduate Medical School and Hospital). 


An uitensive study of diseases of the liver and biliary tract has 
been made possible tlirough the organization of a specialized Gall 
Bladder Clinic, with a combined medical and surgical staff collabor- 
atingwith bacteriologic, biochemical, and roentgenologic laboratories. 
All patients admitted to this clinic liave been studied on a uniform 
schedule including history, physical examination, cholccystogram, 
drainage of the biliary tract with microscopic, chemical and bae- 
tcriologic analysis of the bile fractions, chemical analysi.s of the 
urine and special tests of liver function. The improveiiiont re.s-iilt- 
• aiit uj)on treatment has been evaluated by repetition of the initiii 
diagnostic procedures. To date, 500 patients liave been stnrlied 
and 3000 drainages performed according to the routine schcdiile. 
Data accuniulatcd by the chemical analysis of the blood and hile, 

* This «orI; has U'On aided by a grant frurti the Oliver Rea riiiid. 
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obtained from these patients under uniform conditions, interpreted . 
in the light of all clinical and other laboratory findings possess a 
two-fold interest both for the clinician and for the laboratory inves- 
tigator. They afford (a) abundant material for the evaluation of 
such analyses as aids in diagnosis of organic and functional distur- 
bances of the liver, gall bladder and bile ducts and often aid in a 
differential diagnosis of the two, and (b) they may serve as contribu- 
tions to a better understanding of the relations of these organs to 
metabolism. 

Such a study is needed, as any method of diagnosis may be mis- 
leading at times. The history of biliary tract disease is usually 
indefinite, except for the relatively uncommon symptoms of jaundice 
and typical colic. Physical examination is of limited value; tender- 
ness in the right upper quadrant of the abdomen or the presence of a 
palpable liver or gall bladder does not necessarily lead to a correct 
diagnosis. Roentgenographic study cannot always demonstrate 
the presence of stones or explain the physiologic or pathologic 
changes which prevent visualization of the gall bladder. The impor- 
tance of these uncertainties cannot be overestimated because of their 
bearing upon decisions as to the advisability of operation. 

Our object here is to present our results, particularly in regard 
to conditions of the blood and bile in a group of 10 control subjects 
and 30 patients having apparently normal biliary tracts. The con- 
trols were 8 male and 2 female members of the clinic and laboratory 
staff, from 21 to 47 years of age, who, having had no history or 
clinical signs of biliary tract disease, volunteered to go through the 
diagnostic routine of the clinic. The 30 normals were patients, 10 
males and 20 females from 24 to 63 years of age, who on admission 
to the clinic complained of mild types of gastro-intestinal symptoms 
but in whom disease of the biliary tract was excluded on the basis 
of all diagnostic criteria. 

Methods and Results. — Cholecj'^stograms were made under the direc- 
tion of Dr. William H. Meyer, in all cases presented. Oral administration 
of the dye has been used in practically all instances, and tliis procedure is 
usually repeated if the result of the first examination is unsatisfactorj\ 
With gastro-intestinal disturbances such as vomiting or diarrhea following 
ingestion of the dye, or in those cases in which there are no \dsualizations of 
the gall bladder, the intravenous method of dye administration is used. 
CholeC 3 ’’stograms of the 10 control indmduals revealed normal “Adsualiza- 
tion” and normal rates of evacuation of the gall bladder in all cases. Normal 
“visualization” of the gall bladder Avas observed in all of the 30 prcsumabl}' 
normal cases. Four of these subjects exhibited a slight dela}' in emptj’ing 
of the gall bladder in response to a meal rich in fats, which was interpreted 
as being probably of no significance. 

For biliarj’' tract drainage, the patient reports at S.30 a.m. AAdthout break- 
fast. The general method of procedure is that described bj' Lyon.^ Tlie 
duodenal tubes usually used are those of the metal-tip t5']3e: the Rehfuss, 
Lyon, or one designed bj" one of the authors^ which has the advantage in 
our experience of being more quicklj- introduced into the duodenum and 
more easily retained there. Duodenal intubation may be done with the 
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patient in the Fowler position or upright, mth or u-ithout fluoroscopic 
guidance as described Morgenstern.^ The Le\dn catheter tip tube has 
also been used. Follomng a gastric lavage, the tube is introduced into the 
duodenum, according to the method described elsewhere.^ The arrival 
of the tip at this point is indicated by the drainage of clear bile, the usual 
absence of free hydrochloric acid (as shown by Congo paper), or by fluoro- 
scopic e.\'amination. 

The first bile obtained is generally golden-yellow, this is labelled the Di 
specimen, _ as shovTi in Table 4. An ounce of warm 16 per cent magnesium 
sulphate is then injected and allowed to remain 2 minutes, the bile being 
obtained by sjijhonage. Two similar injections of 2p per cent magnesium 
sulphate are then used, these specimens are labelled M,, M., and Mj. If 
no concentrated brovm or olive-green bile is obtained in this waj', an ounce 
of warm olive oil is instilled and allowed to remain in the duodenum 10 
minutes, the resulting specimen is labelled Oj. Following the drainage of 
dark bile there is usually light yellow or lemon-yeUow bile; this is called the 
Dj specimen. 

Concentrated bile was obtained in all cases of both the control and normal 
groups. The sediment of all bile specimens was procured by means of a 
pipette and e.vamined microscopical!}’-, especial!}’ for crystals of cholesterol, 
calcium bilirubinate pigment, bile-stained pus cells, and columnar epithelial 
cells. Examination of the sediment for pathologic elements was negative 
in all specimens of the control subjects. The 30 normal cases were also 
negative microscopically except for one in whom occasional cholesterol 
crystals were found. 

Results of the chemical analysis of the blood and bile fractions for the 
40 subjects are presented in the accompanying tables. These data have 
been assembled for the controls and normals under conditions analogous 
to those for pathologic states of the biliar}’ tract (to be presented later) and 
represent the normal standards and the range of variations to be e.xpccted 
under physiologic conditions. 

Total cholesterol of whole, oxalated blood was determined by the Sackett 
modification of the Bloor method.'* The control group has an average 
figure of 189 mg. and the normals 200 mg. per 100 milliliter of blood. Bruger 
and Somach® in a recent report upon the diurnal, physiologic variations in 
the cholesterol content of whole blood and of plasma of subjects in the 
absorptive and in the fasting state, have shovm that de\’iations from the 
mean are least during the mornuig hours, between 9 a.m. and 1 r.M. Sackett’s 
method has been adopted for analysis of blood and bile for cholesterol.-^ 
Since the specimens of blood reported m our tables were taken between 
9 A.M. and 10 a.m., during a fasting state, the figures are comparable with 
those reported by Bruger and Somach. It is significant to note that the 
standard deviations for both groups, *2.8 and *3.4 per cent, arc less than 
the average standard deviation of *3.9 per cent reported by Bruger and 
Somach for this period of the day. 

In tlie determination of cholesterol ester, free cholesterol was separated 
from the bound chol&sterol by precipitation with digitonin. Similar average 
ratios of cholesterol esters: total cholesterol wore calculated for both groups, 
between extremes of 0.30 and 0.09. Bloor and Knudsoir have stated that 
this ratio may A’ary from 0.40 to 0.70. 

The occurrence of bile acids in normal blood and the variations 
from the average normal concentration in pathologic states have 
been the subject of numerous reports c.xprcssing conflicting ojrinions 
within recent years. With a modification of Szilard’s method, 
Katayama" found an average of 7 mg. of bile acids, as glyeocholic 
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acid, per 100 milliliters of blood . Aldrich and Bledsoe, ® using a quanti- 
tative Pettenkofer test, report values in normal blood equivalent 
to from 3 to 6 mg. of glycocholic acid for each 100 milliliters of blood. 
WalkeP® believes that the substance giving Pettenkofer reaction is 
not bile acid but probably cholesterol oleate. Perlzweig and Barron” 
found no bile acids in normal blood but obtained quantitative 
recoveries of added bile acids. A preliminary report by Tashiro'^ 
presents high figures for bile acids in the bloods of jaundiced patients 
but no values for normal blood. All methods employed b}'- various 
analysts for bile acids in blood are based upon non-speeific eolor 
reactions or precipitations, hence there is doubt about the chemical 
identity of the reacting substances reported as bile acids. While 
we await the isolation of bile acids from blood and their identifica- 
tion, in the interpretation of analytical results it is neeessary to 
bear in mind that the material reacting in the analytical procedures 
is assumed to be bile acids only because its response to reagents 
is similar to that of pure solutions of the bile salts, and the analytical 
methods yield good recoveries of added bile salts.* 

The modification of the Szilard method, described by ICataj’^ama, ® 
was adopted for determination of bile aeids in blood and bile. In 
the series of 10 control subjects the bile acids calculated as glyco- 
cholic acid gave an average figure of 7.5 mg., with extremes of 19 
and 3 mg., per 100 milliliters. For the 30 normal cases the average 
figure for bile acids was 13.6 with extremes of 22 and 3 mg. per 100 
milliliters. For both series the icterus indices'^ of the serum were 
within the normal range, varying between extremes of 4 and 8. In 
the chemical analyses of blood the following procedures were used : 
Folin and Wu’s method for sugar, the aeration method deseribed ' 
by Myers for urea nitrogen-^ and the Clark-Collip modification of 
the Kramer-Tisdall method for calcium.^- For urea nitrogen of the 
blood, a wide range of variation was observed for both series. The 
average figures, however, show close agreement. The blood sugar 
levels for all of the cases were well within the normal limits. Also 
the figures for the blood serum caleium fell within the normal range. 
In the routine chemical analysis of the blood, determinations of 
the sugar and urea nitrogen were included as indices of disturbances 
of carbohydrate metabolism and renal function. 

The results of bile analj'^sis indicate that the average deviations 
found are not greater, generally speaking, than would be allowed 
for the exiierimental error in the method used. The Di bile is the 
clear golden-yellow bile obtained before stimulation, as previously 
described. A postoperative study of bile obtained by tlie duodenal 
tube simultaneously with bile obtained by means of a drainage tube 
in the common duct has indicated that the two specimens were 
similar in composition and that the factor of dilution is not of prac- 
tical importance. The concentrated bile (j\I or 0 specimens) is the 
dark, thick, brown or olive-green bile usually obtained after repeated 
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stimulation; this is the “B” bile as described by Lyon. This study 
differs from that of McClure_ in the differentiation of the 
various types of bile. We believe that this is important as it is 
always necessary to differentiate between changes m the composi- 
tion of the bile which have been produced on the one hand by changes 
in the secretory activity of the liver and on the other hand by the 
contraction of the gall bladder. 

Table 1. Results of Roentgenologic Study and Billary Tract Drainage. 


IN 10 control subjects. 

Cholecystograms taken 10 

Normal "visualization” — normal emptying 10 

Biliary tract drainages performed 10 

Concentrated bile obtained 10 

Negative microscopic examination of biliarj' sediment, all specimens 10 

IN 30 NORMAL cases. 

Cholecystograms taken 30 

Normal “x-isualization” — normal emptying . 2G 

Normal “n'sualization” — delayed emptjmg 4 

Biliarj’ tract drainages performed* 30 

Concentrated bile obtained 30 

Negative microscopic examination of biliarj’ sediment, all specimens 29 

Cholesterol crj’stals, occasional 1 

* In all doubtful cases drainages are repeated. 


Table 2. — Chemical Analysis of Blood op 10 Control Subjects. 


Maximum. Minimum. AvernRO. AvcraKC 

Constituent. (All values in mg. per 100 ml. blood.) deviations. 


Total cholesterol 

200 

175 

189 

±8 

Cholesterol esters 
Cholesterol ester 

110 

07 

90 

±10 

Total cholesterol 

0.55 

0.34 

0.4G 

±0.1 

Bile acids as glj’cocholic 

19 

3 

7.5 

±5.5 

Urea N 

14 

7 

11 

±2 

Sugar 

93 

70 

83 

±5 

Calcium of scrum 

11 

10 

10.4 

±0.3 

Icterus index of serum . 

8 

4 

G 

±1.0 


Inspection of the bile fractions obtained by drainage in tlic entire 
scries of 40 cases showed concentrated bile to be present in all cases. 
This finding is in agreement with the cholecystograms, assuming 
concentrating power of the gall bladder to be indicated by the 
intensity of its visualization. 

In the chemical analysis of the duodenal (Dj) bile, cholesterol 
was present in sufficient amounts to be determined quantitatively 
in only 7 cases. Cholesterol was found in all specimens of concen- 
trated bile, the concentration varying from a trace to 3()} mg- per 
100 milliliters of bile. The- cholesterol content of the concentrated 
bile is in practically all eases di.stinctly higher than that of the duo- 
denal .specimens. 'I'lie cholesterol content of the lb bile obtained 
after the concentrated specimen usually ai)pro.\imat(‘.s that of the 
Di specimen. 
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Table 3. — Chemical Analysis of Blood of 30 Normal Subjects. 


Constituent. 

Number of Maximum. 

Minimum. 

Average. 

Average 

analyees. 

(Mg. per 100 ml.) 

deviations. 

Total cholesterol 

. . 30 

294 

153 

200 

±20 

Cholesterol esters 
Cholesterol esters 

. . 23 

147 

50 

95 

±15 

Total cholesterol 

. . 20 

0.09 

0.30 

0.47 

±0.19 

Bile acids as glycocholic 30 

22 

3 

13.0 

±3.4 

Urea N . . . 

. . 30 

10 

4 

9 

±2 

Sugar 

. . 29 

97 

04 

83 

±9 

Calcium of serum 

. . 9 

11 

9 

9.8 

±0.4 

Icterus index of serum 30 

8 

4 

0 

±1.0 

Bile acids were 

found in 

all specimens of D 

1 bile, 

the average 


amounts for the two groups of cases being 39 mg. and 28 mg. per 
100 milliliters of bile. The concentrated bile contained from 2 to 13 
times the bile acid concentration of the duodenal bile. 


Table 4. — Analysis of Bile Fractions of 10 Control Subjects. 



Bile 

Maximum. Minimum. 

Average. 

Average 

Constituent. 

fraction. 

(Mg. per 100 ml. 

) 

deviations. 


■ Di 

Trace Trace 

Trace 

0 

Cholesterol ■ 

Cone. 

92 Trace 

51 

±35 


D2 

49 Trace 

9 

±15 


' Di 

03 18 

39 

±9 


Cone. 

311 109 

228 

±42 

Bile acids as glycocholic . • 

CyOnc* 

108 Trace 

30 

±25 


. “"dT 

13 2.8 

0.5 

±1.9 


The absorption of fluid and the consequent concentration of the 
bile by the gall bladder is generally conceded. At the beginning of 
our investigation the ratios of the concentration of the duodenal 
(Di) and concentrated specimens were studied in an effort to obtain 
an index of gall bladder function. There are difficulties in the use 
of such an index because it is recognized that even though the con- 
centrated bile arises in the gall bladder it probably is mixed with 
an indeterminate amount of bile from the liver in the course of the 
drainage. As a result the concentration ratios are less than those 
which we obtain by analysis of the bile removed from the gall 
bladder at operation. Nevertheless this study has been of value. 
Of particular interest is the discrepancy between the concentra- 
tion ratios of cholesterol and bile acids. The average concentration 
ratio of cholesterol is ajbproximately 50 and the average concentra- 
tion ratio of the bile acids is about 5. These differences can be 
explained either as due to the absorption of bile acids by the gall 
bladder, as suggested by Rosenthal and Licht,^'' or to the secretion 
of the cholesterol by the latter viscus as suggested by Elman and 
Taussig^^ and Elman and Graham.*® On the other hand Andrews 
and his associates state that there is no differential absorption of 
cholesterol and bile salts by the gall bladder wall. Unfortunately 
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these data deal only with the relative concentrations of the different 
substances concerned and so will not permit a decision between 
these theories. 

Table 5. Analysis of Bile Fractions of 30 Normal Subjects. 


Constituent. 

Bile 

fraction. 

Num- 
ber of 
analyses. 

Maxi- Mini- 
mum. mum. 

(Mg. per 100 ml.) 

Average. 

Average 

deviations. 


f D. 

19 

41 

Trace 

7 

±11 

Cholesterol . . . . - 

Cone. 

21 

364 

Trace 

SO 

±60 


1 D. 

S 

104 

Trace 

17 

±25 


D, 

29 

72 

15 

28 

±7 


1 Cone. 

30 

391 

45 

367 

±66 

Bile acids as glycocholic . • 

Dj 

9 

68 

37 

45 

±7 


Cone. 

. Di 

27 

12 

1.9 

4.9 

±1.1 


The concentrating power of the gall bladder as measured by the 
intensity of the cholecystographic shadow was found to correspond 
more closely to the concentration of tlie bile acids in the concen- 
trated specimen than it did to the concentration of cholesterol in 
the same specimen. 

Bacteriologic studies of the various types of bile obtained on 
sterile drainage have been made under the direction of Dr. Adele 
Sheplar. A broth culture is first made of the set to determine its 
sterility. Cultures and plates are then made of each tj-pe of bile. 
In many patients we have obtained sterile cultures consistently, or 
a single organism repeatedly. The results of this study are being 
checked in all cases coming to operation, when a culture is made of 
the gall bladder bile, the gall bladder wall, the eystic duct node, 
and of stones if present. A report will be made at a later date con- 
cerning these findings. 

Summary. A routine of study for diseases of the biliary tract is 
presented with findings in 10 eontrol individuals and 30 patients 
in whom a complete investigation showed no evidence of biliary 
traet disease. 

This investigation has included: History, physical e.\amination, 
cholec.ystogram, duodenal drainage, inspection of bile specimens, 
microscopic e.xamination of biliarj' sediments, chemical analyses 
of blood and bile, icterus index determination, van den Bcrgli 
reactions and the bacteriologic study of bile. 

The findings in both scries of patients are presented as standards 
for comparison with findings in cases of suspected gall bladder or 
liver disease. 

Results indicate that with a normally functioning biliary tmet 
these tests should show: 

(a) A satisfactory “visualization” of the gall bladder on roentgen- 
ographie study. 

(b) The presence of 30 to GO milliliters of concentrated bile during 
non-snrgical biliary tract drainage. 
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(c) The absence of pathologic elements on microscopic examina- 
tion of the biliary sediment in all specimens. 

(d) Little or no cholesterol in the Di and D 2 bile. 

(e) Bile acids of the concentrated bile fraction 4 to 7 times 
greater than that of the duodenal bile. 

(/) The absence of pathogenic organisms which occur repeatedly 
in bile obtained by sterile duodenal drainages. 

(g) A blood serum icterus index reading of 4 to 8, a negative 
direct van den Bergh reaction. 
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GALACTOSE TOLERANCE AS A MEASURE OF LIVER FUNCTION. 

By Joseph H. Roe, Ph.D., 

AND 

Aaron S. Sciiwartzman, M.D., 

^VASI^XGTON, D. C. 

(From the Department of Biochcmistrj% George Washington Medical School.) 

Gal.vctose tolerance was first proposed as a liver function test 
bj’’ Bauer^ in 1906. As extensive reviews of the literature on this 
test have been published, reference to the earlier work upon this 
subject need not be made. In this test, as it is most widely used, 
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40 gm. of galactose is given by moutli and the galactose excreted 
in the urine during a 5-hour period following ingestion is determined. 
If the urinary galactose for the 5-hour period exceeds 3 gm., it is 
considered evidence of hepatic insuflBciency. Recen% studies of 
the total blood-sugar concentration and the degree of galactosuria 
following galactose ingestion have been made by Machold,= Bode/ 
and Poliak.^ The determination of the total blood sugar following 
galactose administration does not give specLBc information regarding 
the amount of galactose in the blood, hence we thought it of interest 
to study the blood galactose concentration following galactose 
ingestion in normal subjects and in patients with representative 
types of liver damage. 

In beginning our work it seemed important to establish a uniform 
dosage of galactose. The arbitrary use of a fixed dosage of galactose 
for all patients, .regardless of size, did not seem satisfactoiy, because 
of tire differences in the amounts of intestinal absorptive surface 
and of liver and muscle tissue in subjects of varying sizes. ^Ve, 
therefore, adopted the use of 1 gm. of galactose per kilogram of body 
weight as a dosage which -we believe gives more comparable results 
than the arbitrarily established 20- to 40-gm. amounts that have 
been used by different workers. 

The procedure used by us for the studies of this report is as follows : 
The test is carried out under fasting conditions, usually in tiie morn- 
ing. A control sample of blood is obtained and galactose dissolved 
in a convenient quantity of water is given by mouth. Blood samples 
are collected ^ hour, 1 hour and 2 hours after ingestion, and a single 
urine sample is collected at the end of the 2-hour period. • The 
galactose content of the blood and urine samples is then determined. 
The blood galactose is estimated by the method developed by our- 
selves.® The urinary galactose is determined by titrating against 
Benedict’s quantitative copper solution, 1 cc. of whidi is reduced 
by 0.0025 gm. of galactose. In order to obtain a study of tlie rela- 
tion betAveeii the total sugar of the blood and the blood galactose 
following galactose ingestion, we also determine the total blood 
sugar by Benedict’s method. ® 

A study of the galactose tolerance of 10 normal subjects by the 
procedure described above was recently made by us.® In Table I 
a part of our data is reproduced, to show the relation of the concen- 
tration of galactose in the blood to the amount of galactose excreted 
in tlie urine. It has been generally claimed that the kidneys do 
not maintain a threshold for galactose excretion and hence the part 
played by the kidneys has no significance in the interpretation of tlie 
degree of galactosuria obtained following galactose ingestion. Ino 
evidence obtained by us does not agree with this concej)tion. 
The data of Table 1 show tliat the amount of galactose in the urine 
does not parallel the levels of plactosc in tlie blood. Tin’s evidence 
indicates that the kidneys maintain a threshokl for galactose exert- 
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tion which varies considerably in normal subjects. This is well 
illustrated bj'^ subjects H. D. and J. E.., who received essentiallj’- the 
same dose of galactose. With subject H. D., the highest blood 
galactose obtained was 80 mg. per 100 cc. and the urinary galactose 
was 0.91 gm. With subjeet J. R., the highest blood galactose was 
63 mg. per 100 ec..and the urinary excretion was 2.48 gm. Subjects 
G. R. and A. S. present a lilce contrast. With subject G. R. we 
obtained the highest blood galaetose of our series, 138 mg. per 100 ce., 
and the urinary galactose of this subject was 1.75 gm. With sub- 
ject A. S. we obtained the next to lowest blood galactose in our 
series of 10 subjects, which was 39 mg. per 100 cc., and the urinary 
galactose was '2.25 gm. Similarly other contrasts may be drawn 
from this table. These data show the existenee of a galaetose kidney 
threshold whieh varies in different subjeets, just as the kidney 
threshold for glucose excretion varies. 

Table 1. — Galactose, Tolerance of Normal Subjects. 

(From the Data of Roe and Schwartzman, J. Biol. Chem., 1932, 96, 717.) 

Galao- GalactoBO Blood galnctoBC (mg. per 100 cc.). 

toBC in 2-hour . ^ 

in- urine Control 


Subject. 

So.\. 

gestocl 

(em.). 

sample 

(gm.). 

(saccha- 

roid). 

i lir. 

1 hr. 

2 hrs. 

H. D. . 

. F. 

74 

0.91 

7 

28 

80 

34 

C. S. . 

. F. 

44 

0.92 

7 

90 

109 

34 

A. M. . 

. M. 

06 

1.00 

8 

29 

37 

32 

R. E. . 

. M. 

64 

1.00 

9 

32 

67 

30 

P. B. . 

. F. 

60 

1.36 

10 

63 

100 

29 

G. R. . 

. M. 

70 

1.75 

10 

67 

138 

101 

E. B. . 

. F. 

68 

2.20 

9 

53 

89 

118 

A. S. . 

. M. 

61 

2.25 

7 

36 

39 

36 

J. R. . 

. M. 

75 

2.48 

9 

56 

63 

33 

G. Y. . 

. F. 

59 

2.78 

11 

SO 

120 

100 


From our studies with normal subjeets we eame to the conelusion 
that better evidence is obtainable concerning the functioning of the 
liver by determining the circulating level of galactose in the blood 
than by determining the urinary galaetose exeretion, although the 
estimation of both of these is of interest. 

The results of our studies of 17 eases of liver disease are sum- 
marized in Table 2, and are shown graphieally bj'^ the curves of Fig. 1. 
In the eases of cirrhosis, metastatic carcinoma, passive congestion 
due to heart failure, and toxic or chronic degenerative hepatitis, 
the blood galaetose eurves and the urinary galactose excretion are 
well within the limits obtained with 10 normal subjeets. These 
eases do not show any evidence of reduced galaetose tolerance and 
they indicate that the galaetose tolerance liver-funetion test may 
not be expected to give evidence of diagnostie value in the types of 
liver disease of whieh they arc representative. This is especially 
indicated by C. S., a case of severe portal cirrhosis with ascites. 
In this case there was marked bilirubin retention and the brom- 
sulphalein test showed 90 per cent retention of dye in the 30- 



TAm,E 2 . — Galactose Tolerance op Cases ■svirn Liver Disease. 


428 


KOE, SCm\L^KTZiMAK; GALACTOSE TOLERAA'CE 



luli. „ liilirubiu; I.I. =. icterus index; Us. =. Iiromsulphnloin. 
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minute sample, yet the blood-galactose curve was that of a low 
normal. In the other cases of chronic liver disease there was shown 
a similar lack of sensitivity of the galactose tolerance test as com- 
pared with other tests for liver damage. 

In 4 cases of catarrhal jaundice the blood galactose reached a level 
which was either around that of our highest normal case or was con- 
siderably above that of our normal subjects. In catarrhal jaundice 
then one may expect to find evidence of reduced galactose tolerance 
and the galactose tolerance liver-function test here may be of diag- 
nostic value. In contrast with the high values obtained in catarrhal 
jaundice, the low blood-galactose curve and reduced urinary galac- 
tose excretion obtained with M. R., a case of cholelithiasis with 



Fig. 1. — Blood-galactose curves of cases with liver disease. (From the data of 

Table 2.) 


marked jaundice, show that the galactose tolerance test may be 
of considerable value in the differential diagnosis of obstructive 
jaundiees of infectious and non-infectidus origins. These conclu- 
sions are in agreement with the report of Shay, Schloss and Rodis,^ 
who obtained their evidence by studies of the urinary galactose 
excretion onl}^ 

In general the data obtained by us with 17 cases of liver disease 
indicate that in chronic liver disease one may not expect to obtain 
evidence of functional disturbance of the liver by the galactose 
tolerance test unless very severe and widespread liver damage 
exists. This is apparently because in chronic liver disease the 
regeneration of functional liver tissue is usually rapid enough or the 
margin of safety great enough to provide for the carbohydrate 
metabolism of this organ. The test may be of value, however, in 
acute liver disease. In cases of acute liver lesions, such as catarrhal 
jafindice, the onset of the disturbance is rapid; consequently the 
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capacity of tlie liver to metabolize carbohydrate is reduced and 
CAddence of this disturbance may be obtained by the galactose 
tolerance liver-function test. 

The total blood sugar following galactose ingestion was deter- 
mined in order to study the relation between tlie total blood sugar 
and the blood galactose. In general the total blood-sugar curves 
parallel the blood-galactose curves in the cases of Ih'er disease 
which we studied and no additional information was obtained by 
estimating the total blood sugar. From our experience we recom- 
mend a procedure in which only the blood galactose is estimated, 
as this is as simple as that of the total blood-sugar determination, 
and the blood-galactose concentration is a more specific indication 
of the capacity of the liver to metabolize galactose. An additional 
advantage of determining the blood galactose rather than the total 
blood sugar, as others have recommended, is that the collection of a 
control sample of blood previous to galactose ingestion is unneces- 
sary, thereby reducing the number of venipunctures. As tlie dosage 
used by us differs from that used by other workers, we are unable 
to make comparisons of our total blood-sugar findings following 
galactose ingestion with any of the reports in the literature. 

In our studies the highest blood-galactose concentration usually 
came 1 hour after ingestion, of galactose. The peak of the galactose 
curve never occurred at the -l-liour interval. It is therefore useless 
to estimate the galactose in a sample of blood collected -I hour after 
ingestion. Occasionally the greatest elevation of tlie blood galactose 
occurred in the sample collected 2 hours after ingestion. From these 
observations we recommend that the blood collection procedure 
followed in this paper be modified and that for this test samples 
of blood be taken at 1-hour intervals for 3 hours following galactose 
ingestion. The collection of a control sample of blood is obviously 
unnecessary, as there is no galactose in fasting blood. 

From our studies the following interpretations are suggested regard- 
ing the proposed galactose tolerance liver-function test, in Avhicli 
I gm. of galactose per kilo of body weight is given by mouth under 
fasting conditions: 

1. A galactosemia in excess of 150 mg. per 100 cc. of blood follow- 
ing the ingestion of galactose, in the presence of supporting clinical 
evidence, is pathognomonic of liver disease. 

2. Blood-galactose values between 125 and 150 mg. per 100 cc. 
of blood at the peak of the galactosemia must be considered as 
borderline values. In the presence of supporting clinical evidence 
such values may be taken as evidence of reduced liver function. 
Normal subjects, however, may be expected occasionally to show 
blood-galactose values within, or possibly slightly above, this range 
following the ingestion of the designated dosage of galactose. 

3. Blood-galactose A-alues below 125 mg. per 100 cc. of blootl 
must be coiisidered (is a normal response following tlm ingc.stion 
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of the proposed dosage of galactose, but should not be regarded as 
eliminating liver disease. 

Summary. 1. A study of the galactose tolerance of normal sub- 
jects and patients with representative types of liver disease has 
been made by determining the blood and urinary galactose concen- 
tration following the ingestion of galactose by mouth. Data are 
presented showing that following galactose ingestion, the blood- 
galactose concentration is a better indication of liver function than 
the urinary galactose excretion since it is not influenced to the same 
extent by a variable renal threshold. 

2. Blood-galactose concentrations similar to those of normal sub- 
jects were obtained in cases of cirrhosis, metastatic carcinoma, con- 
gestive heart failure, toxic and chronic degenerative hepatitis. 
The urinary galactose excretion in these cases was essentiall}’’ the 
same as observed in normal subjects. These studies indicate that 
the galactose tolerance liver function test may not be expected to 
give evidence of diagnostic value in chronic liver disease. 

3., Blood-galactose values higher than normal were observed in 
cases of acute catarrhal jaundice. A normal response was obtained 
in a case of cholelithiasis with marked jaundice. These findings 
indicate that the galactose tolerance liver function test may be of 
value in the differential diagnosis of jaundices of infectious and non- 
infectious origins. 

4. Based upon these studies a new technique for the galactose tol- 
erance liver-function test is proposed. In this test 1 gm. of galactose 
per kilo of body weight is given by mouth under fasting conditions 
and the galactose content of samples of blood collected at hourly 
intervals for 3 hours following ingestion is determined. Data are pre- 
sented for the interpretation of findings obtained by this technique. 
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A Dictionary of Greek and Latin Combining FormsITJsed in Zo- 
OLOGiCAD Names. _ Edmund C. Jaeger, Head of the Department 
of Zoology, Riverside Junior College, Riverside, Calif. Pp. lo7. Second 
edition. Springfield, Rl.: Charles C Thomas, 1931. Price, S1.50. 

The amusement that the lajmian often gets out of apparently cumber- 
some scientific names should cause no embarrassment to the scientist who 
realizes that the single word may carr^y a vealth of meaning ivithin its poly- 
S 3 dlables. With the regrettable decadence of knowledge of Latin and 
Greek, however, this advantage is being more and more lost, and a dic- 
tionary’ such as tliis becomes corresponding^’ more and more valuable. 
Though the more than 2000 words here included contain much of medical 
interest, V'e are churlish enough to wish that it had been further extended 
in scope and content. This remark is intended to serve also as a compliment 
to the producers on the success of their undertaking. 1C. K. 


Sex AND Internal Secretio.ns. By various contributors. Edited by 
Edgar Allen, Universitj’ of Missouri. With a Foreword by Robert 
M. Yerkes, lhale University. Pp. 951; illustrated. Baltimore, Md.: 
The Williams & Wilkins Companj', 1932. Price, SIO.OO. 

This volume is reallj’ a scries of 19 reviews, broadly covering the question 
of se.x and endocrines, by 21 American autliors selected for their compe- 
tence and authority. The subjects presented include: genetics, and the 
interrelationship of genic and endocrine factors; embryologic foundations 
of sex in vertebrates; sox deviations and inversions; metabolism of sex; 
the control of plumage in birds; histologic changes in the pituitary; ovula- 
tion, and the trans])ort of ova and spenn; the jihj'siology of the mammarv 
gland; the biologj’ and chemistry' of the secretions of the ovary, testis and 
intuitary; the biologically active substances of pregnancy urine, including 
a discussion of pregnancy tests; and, finally, endocrine di.'^orders in man. 
It is jirobably true that no one man could have written this volume, -'o 
broad is its scojie; likewise is it liighly ]irobnblc that no one inan could 
reivew this entire work adequately. I'or this reason alone this volunie 
should prove to be of great value to all biologists interested in sex in its 
broadest sense. It is doubtful if even the most learned student in the 
field c'ould read this book without learning much of value to him, much 
that he would like to know . . . and did not. 

In the words of the editor, it was the jnirpose of this cooperative effort 
“to survey the most imjinrtant recent rcscarche.-; in iiroblems of sex, e.-pe- 
cially those concerned with internal .«ocrt»tions, in order that the conr.Tiiis 
already establishwl by e.viicrimenfal evidence may be clearly .'^tafed niul 
made easily available.” It is readily ajqiarent that this purpose has bc'n 
liandsomely fulfilled. Each of the 19 chapters is singularly well written, 
the subject matter being clearly and tersely stated. 'I'lie chapters de.-ding 
with material familiar to the Reviewer adeiiualely cover the field, the one 
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exception being the chapter on the corpus luteuin. Here the discussion is 
limited to the work with corpus luteum extracts, and this is unfortunate 
in so far- as some of the most important and thought-provoking work on 
the corpus luteum has been omitted or given scant notice. Through 
skillful editing duplication of material by the several authors has been 
avoided, and helpful cross-references guide the reader to a fuller discussion 
of any point cited by more than one author. 

One adverse criticism concerns the limitation of space and emphasis 
devoted to controversial matter, and to those stubborn facts which do not 
fit prettily into an}'- hj'pothesis that can at present be formed from the 
bulk of the material at hand. More emphasis here would have produced 
a volume much more challenging to thought and provocative to furtlier 
research, though we recognize that it might have expanded the material to 
a mass too unwieldly for one volume. Because it is one volume, and because 
it contains between its covers so much of our present Icnowledge of sex and 
endocrines, herein lies its chief value. With the full bibliographies at the 
end of each chapter, and the excellent author and subject indices, it should 
be an indispensable reference work. For the average physician this book 
would probably not be a prudent investment; it contains much that would 
not interest him and too much of that which would interest him. It is 
the gynecologist and the obstetrician who will find profit in this volume. 
Those who seek to keep abreast of the times will find it a comforting guide 
to the important developments which in this field have come so rapidly 
as to bewilder even the investigators. M. F. 


Case Studies in the Psychopathology of Crime. By Ben ICarpman, 
M.D., Psychotherapist, St. Elizabeth’s Hospital; Professor of Psychiatry, 
Howard University, Washington, D. C. Pp. 1026; 14 charts. Wash- 
ington, D. C.: Mimeoform Press, 1933. Price, S12.00. 

In the 5 case reports constituting this volume, the autliorhas endeavored 
to embody all available information bearing upon tlie ps 5 ’'chogenetic 
elements conducive to criminality. Each obvious physical ailment was 
given appropriate attention, after which treatment was ps3’-choanal34ic. 

One must differ from the writer in sa 3 nng “criminals are sick people.” 
A bad man is not necessaril}' a sick man. Often he apjiears just vicious — 
sho-wing atavism — reversion to an earlier t^T^e. The volume is unique and 
its value would be enhanced b}' condensation and perhaps b}" such phrase- 
olog}’- as would relieve it of seeming obscenit}', thereb}’’ overcoming those 
legal restrictions necessaril}^ placed upon the distribution of such literature. 
This has been achieA’^ed b}' Havelock Ellis and other writers. Few readers 
know the meaning of “punk,” “wolf” and “stir--\Hse,” hence a brief glossary 
giving the prison vernacular would be helpful. N. Y. 


Practical Hematological Diagnosis. B}"- 0. H. Perry Pepper, M.D., 
Professor of Clinical IMediclne, Universit}’- of Pennsylvania; iissistant 
Chief of the Medical Clinic, Hospital of the Universit}'- of Penns 3 'lvania, 
and David L. Farley, M.D., Ph 3 "sician to the Penns 3 dvania Hospital, 
Philadelphia, and to the Cooper Hospital, Camden, N. J.; .‘Vssociate in 
hledicine at the Universit}' of Penns 3 dvania. Pp. 5S2; 3 jilates of colored 
illustrations. Philadelphia: W. B. Saunders Companv, 1933. Price, 
S6.00. 


The dearth of good works on hcmatolog}' in English is largcl}' filled b}' 
this welcome work. Still more, the authors’ aim of “presenting the prac- 
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tical aspects of clinical hematologj’- in simple terms” has been so Avell 
achieved that we now have sometliing different than just another good text- 
book. The efficiency of composition and exceeding clarity of exposition— 
not usually strong points in American text-books— stand out to such a 
degree that the book might well be studied to advantage by those contem- 
plating text-book production. Part I, comprising almost half the book, deals 
with the blood cells, methods of study and significance of results. Part II, 
the shortest section, deals with specific disorders of the hemolytopoietic 
sj^stem. Part III (159 pages), presents in concise but adequate form the 
hematologic findings of some 400 diseases not primarily of the blood. 
This feature, which is unique, as far as the Reviewer is aware, should be of 
especial use to the general practitioner. I\Tiere the general standard is so 
high, we can well afford to forebear from mentioning the occasional 
items that might have been improved. We predict a useful and honorable 
career for tliis very practical addition to hematologic literature. E. K. 


Ca^TERS IN American Obstetrics. Herbert Thoms, M.D., Asso- 
ciate Professor of Obstetrics and Gynecologjq Yale Universitj' School of 
Medicine. Pp. 90; 10 plate illustrations. Springfield, 111.: Charles C 
Thomas, 1933. Price, $2.00. 

Prompted bj' the desire to learn and describe “Something of the con- 
tributions of American physicians to obstetrics,” the author has gathered 
together interesting material on the colonial midwiferj' sj^stem and on 
Shippen, James Lloyd, Bard, Jolm Stearns, Dewees, Oliver Wendell Holmes, 
M. B. Wright and Walter Channing. The first obstetrical teaching, the 
first American textbook, “puhis parturiens,” difficult parturition, the 
contagiousness of puerperal fever, cephalic version, etherization in child- 
birth and the anemia of pregnancj' are topics which one naturally looks 
for and finds. The onl/ criticisms that arise arc about the relatively high 
price and regret that the text is not twice as long. E. K. 


Papers Rel.’VTing to the Pituitary Body, HYPOTHAn.\Mus and Para- 
sympathetic Nervous System. B 3 ' Harvey Cushing, Professor of 
Surger 3 ' (Emeritus), Hanard Universit 3 '; rccentl}’^ Surgeon-in-Chief, 
Peter Bent Brigham Hospital, Boston. Pp. 234 ; 99 illustrations. Spring- 
field, 111.: Charles C Thomas, 1932. Price, $5.00. 


Our knowledge of the pituitar 3 q the most inaccessible and jierhaps the 
most complicated of the endocrine glands, has been changing and exjiand- 
iiig rapidbv in recent 3 ’cars, due in no small measure to the author’s own 
contributions. This expansion of 4 lectures delivered in 1930-1932 is an 
accurate, thoughtful and suggestive statement of these advances, though, 
as the author is the first to recognize, “it is quite probable that man}' of 
the interpretations are based on false premises and that even those which 
appear to be more secureb' grounded will not stand the test of time.” In 
fact, some might well have alrcad 3 ’ been modified: TJie Camus-Roussy 
and Bailex’-Bremer doctrine of poh’uria production 1)3’ tuber cinereum 
lesions, for instance, xvithout regard to the intrinsic defects in their m'l- 
dence seems sufficiently negated by the line of thought here prc.«ontcd to 
have been given its historical value onlx'. Although the mode of jiresen- 
tation adopted necessarily jiroduces overlaps and occasional dcmotlco 
statements, tlie latter at Itaist have been xx'cll take tare of by textual or 
footnote insertions between square brackets. IMost interesting in the 
book, as alw.ax-.s. is the author’s unique stxie, with its .“killful use 01 tli^e 
historical approach, its clarity of picturesque diction and pleasant inter- 
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ruptions with appropriate generalizations. Even liis confessio of frank 
belief in teleology in nature is done with minimal irritation. Most impor- 
tant in the subject matter is the bulk of the first lecture, deriving from 
the tangle of contradictory evidence about the three pituitary lobes and 
their diencephalic connections a logical and convincing statement (sum- 
marized on page 57) about the functions involved. The lecture on the 
basophilic adenomas (lesions first described by Erdheim in 1903) puts this 
latest pituitary syndrome squarely on the map. As a clinicopathologic 
description, it leaves little to be desired. The physiologist, neurosurgeon, 
endocrinologist and intern can no better afford to be mthout tliis book’s 
help than the surgeon can do without his textbook of anatomy. 

E. K. 


A Critique of Sublimation in Males: A Study of 40 Superior Single 

Men. By W. S. Taylor, Professor of Psj’-chologj’', Smith College. Pp. 

116. Worcester, Mass.: Clark University Press, Genetic Psj’-chology 

Monographs, 1933. Price, S2.00. 

The author’s effort has been to test the validit}’’ of the psychoanalytic 
theory of “sublimation,” which, as he understands it, is the turning of 
“sex energy” from its natural outlet into intellectual, artistic and other 
“higher channels.” This, it is alleged, has been done by some artists, 
philosophers and saints. 

Accepting the theory in its entirety, only physically'' able, socially’’ normal 
and mentally superior men were selected for questioning. The answers 
submitted by each individual showed an unsublimated quantum of sex 
expression in one or more forms, termed “adjustment.” The several 
“adjustments” were: nocturnal emissions, erotic fondlings (“spooning,” 
“necking” and “ petting ”), masturbation and resort to prostitutes and other 
women. The sex expression in order of frequency’’ was as follows: mas- 
turbation, nocturnal emissions, erotic fondlings, prostitutes and women 
other than prostitutes. It is admitted that this analysis has not yielded 
finality. 

Support is lent to the old faith in early marriages. In college, y’’oung 
married couples appear to be more contented and more successful. Eco- 
nomically, “if it is not true that two can live as cheaply' as one, it is never- 
theless true that two can live as cheaply' as two.” N. Y. 


Cl;nical Physiology of the Eye. By Francis Heed Adler, M.A., 

M.D., F.A.C.S., Instructor in Physiology and Ophthalmology', Medical 

School, University' of Pennsy'lvania; Assistant Surgeon, Wills Hospital. 

Pp. 406; 92 illustrations. New York: The Macmillan Company', 1933. 

Price, S5.00. 

This book fulfills a need: before its appearance there was not available 
a text in the English language on the phy'siology' of the ey'e sufficiently' 
extensive to be of use to both the phy'siologist and the practising ophthal- 
mologist. The author, who has happily combined the clinical aspects of 
ophthalmology' Awth the ex]ierimeutal side of the phy'siology' of the eye, 
is peculiarly qualified to TOite such a book. As he states in the introduc- 
tion he has endeaA'ored to ’MTite “a small textbook, gmug in as simple 
terms as possible the fundamental facts and generally accepted theories 
of how the ey'e functions.” The Reviewer believes that the author lias 
fully' accomplished his purpose. 

The table of contents, better than further general discussion, may best 
convey' the scope of the book. There are chapters on the jirotectii'e 
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meclianism of the ej^e, the iris and pupil, accommodation, the lens and 
vitreous, -iisual acuity, visual pathwa 3 's and \-isual fields, the objective 
changes in the retina due to light, the subjective characteristics of vision, 
binocular vision, entoptic and allied phenomena, the optic nerve, external 
ocular muscles, aqueous humor and the intraocular pressure. At the end 
of each chapter there is a Yevy useful list of references to guide the reader 
who Would pursue the subject further. The illustrations, manj' of them 
simple diagrams, are a valuable addition to the text. The style is clear 
and readable. This book vill be w’elcomed bj’^ all who in practice or research 
are interested in the function of the ejm under normal and pathologic 
conditions. B. L. 


CniirEs .\ND CnniiNALS. By William A. White, A.M., M.D., Sc.D. 

Pp. 276. New York: Farrar & Rmehart, 1933. Price, 82.50. 

Amm 40 j'ears’ practice in psj^chiatry with intimate contact with the 
criminal insane, the writer complains of the inadequacj' of the law to meet 
the requirements of criminolog}’’ and, among other reforms, recommends 
abolition of capital punishment. Clarence Darrow goes farther and asks 
that all prisons be done awa 3 '’ with. In the past, Russia, Austro-Hungar 3 ' 
and a part of ^ 013 ” abandoned capital punisliment but all returned to it 
later. In tliis countr 3 ' the maximum punishment is exacted with less and 
less frequenc 3 ' and our criminal popiilation is constant^' growing. The 
author was more familiar with criminals who were insane than with those 
who were not; he should observe the convicts, during a prison riot. 

In wars millions of good men are obliged to march to one another’s 
destruction, and if it is right— or under the circumstances necessary— to 
kill so many good men, it cannot be entirely vTong to kill a few bad ones. 
The eminently sound and kindty William Howard Taft was right when ho 
said : “ We are pampering our criminals.” _ An intellectual criminal once 
remarked to the Reviewer: “That there is honor among thieves is the 
one good joke accredited to the underworld.” N. Y. 


The Gold-headed Ca.ve. B 3 '’ Willia.m MacMiciiael, IM.D. Edited 
with Explanator 3 ' and Illustrative Notes and an Essa 3 ' on William Mnc- 
Michael, ^I.D., His Life, His Work and His Editors b 3 ’ Heiuiert Spex- 
CEU Robin'sox. Pp. 223; illustrated. New York: Eroben Press, Inc., 
1932. Price, 85.50. 


This is the Cth and latest edition of that celebrated account of the 
passage of the cane through the hands of five of England’s most famous 
pliysicians. A portrait, biograpln’ and bibliography of the author together 
with specimens of his hand^^Titing add considerabty to the interest of tins 
edition. 


The Tides of Life: The Exdociu-n'e Glands in Bodily Adjustme.vt. 
B3’ R. G. Hoskins, Ph.D., ^I.D., Director of Research, Mcmorml 
Foundation for Neuroendocrine Research; Research A.ssociatc in Plil'^l" 
olog}'. Harvard ^Medical Scliool. Pp. 352; illustrated. New lork: " • 
W. Norton & Co., Inc., 1933. Price, 85.50. 

For some years it has Iieeomc increasingly apparent tliat the control of 
the body exerted by the endocriues in health and disease is of amstant 
and utniost imiiort.ance. The dramatic nature of endocrine disorders aiiu 
of endocrine therapy and the complc.xity of tjieir interrclntion.^-hips, lio"- 
ever, liavc led to so much romance in endocrin literature tliat skcptici-n 
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has encouraged and more than one conservative scientist repelled into other 
fields. A restrained statement such as the present one, accurately and 
ably compiled by a master student of endocrinology, is therefore to be 
welcomed as an especially important contribution. Its eliability can 
safely be guaranteed and on points where our knowledge is still hazy the 
author makes sure to point this out. Though written clearly and with 
excellent selectivity, the subject from its very nature will not furnish 
easy reading for the general reader. To those who are willing to bend their 
energies to its mastery, the reward will be considerable. 

E. K. 


Hoeber’s Surgical Monographs. The Duodenum. Its Structure 
and Function, Its Diseases and Their Medical and Surgical Treat- 
ment. By Edward L. I^ellogg, M.D., F.A.C.S., Professor of Surgery, 
and Formerly Professor of Gastro-enterology, New York PoB’-cHnic Med- 
ical School, etc. With a Foreword by George David Stewart, M.D., 
F.A.C.S., New York. Chapter on Duodenal Parasites by Bailey^K. 
Ashford, M.D., Sc.D., Professor of Tropical Medicine and Mycology, 
University of Puerto Rico and Columbia University, New York, etc. 
Section on Roentgen Ray Diagnosis by A. Judson Quimby, M.D., Pro- 
fessor of Roentgenology, New York Polyclinic Medical School. Pp. 855; 
287 illustrations, 3 m color. New York: Paul B. Hoeber, Inc., 1933. 
Price, $10.00 

The delightful foreword to this monograph was -written by George David 
Stewart, whose unfortunate death has just occurred. The author, who has 
for some years been malting contributions to the subject of this book, has 
here for the first time in English dealt thoroughly with the anatomj'^, 
physiology, bacteriology and various diseases of the duodenum, as well as 
their treatment. There are 131 pages of references which is the most 
complete bibliography which the Reviewer has seen. The illustrations are 
numerous and excellent. Of the twenty-six chapters, the chapter on Phj’-si- 
ology was written by Professor A. C. I-vy, wliile Dr. F. M. Jefferies prepared 
the text dealing with laboratory procedures. 

While it may be considered by some that this is purely a monograph for 
surgeons, since it is one of a series of surgical monogi'aphs, it covers the 
medical diseases of the duodenum thoroughly. The author does, however, 
suggest rectal feeding in the treatment of duodenal ulcer, disregarding 
recently published data to the effect that this method is of little practical 
significance. He also omits the Andresen diet for bleeding duodenal ulcer. 
These are, however, small errors when one looks at the book as a whole. 

The subject matter on duodenal ulcer is jiresented fairly and -wdthout 
bias, even though the author is a surgeon! I am sure that this monograph 
will be well received. It will remain for years to come as a classic on its 
subject. There will be few internists, specialists, or surgeons -wdio wU want 
to be without it. I. R. 


International Clinics. A''ol. I, Forty-third Series, ALirch, 1933. 
Edited by Louis Hamman, jM.D., Visiting Phj'sician, Johns Hopldns 
Hospital, vdth the collaboration of twelve associates. Pp. 305; 16 illus- 
trations, 1 colored plate. Philadelphia: J. B. Lippincott Company, 
1933. Price, Cloth, S3.00. 

This volume is the first of a new series apjieariug after a complete reor- 
ganization with a now editor and a new list of collaborators, all prominent 

voi,. ISO, NO. 3. — ."iKm-.MnKn, 1033 15 
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medical names of this countr 3 ’-, Canada and abroad. The object of In- 
ternational Clinics of bringing to the practitioner in the form of clinics, 
clinical lectures and renews the latest information about current medical 
thought and practice, udll be well attained if the standard of excellence of 
the present volume is maintained. The names of the new editor and his 
12 collaborators should guarantee this maintenance, if their contact con- 
tinues to be an active one. Although the title page continues to advertise 
“bj’’ leading members of the medical profession throughout the Avorld,” we 
note that onlj' tw'o of the collaborators are not of this continent and all of 
the 19 articles are bj' Americans. Though excellence is to be preferred, 
regardless of origin, we hope that the former international character of the 
journal will be retained. E. K. 


Peoceduhbs jn Tuberculosis Control for the Dispensary, Ho.ue and 
Sanatorium. Bj' Benjamin Goldberg, M.D., F.A.C.P., F.A.P.H.A., 
^sociate Professor of Medicine, University of Illinois; Formerlj’^ Med- 
ical Director and Member and Secretary, Board of Directors, City of 
Chicago^ Municipal Tuberculosis Organization. With a Chapter on 
Sanatorium Planning by Thomas "Kidner, New' York City, and an 
Introduction by David J. Davis, M.D., Ph.D., Dean of the College of 
Medicine, University of Illinois, Chicago. Pp. 373 ; 54 illustrations. 
Pliiladelphia : F. A. DaA'is Compan 3 ', 1933. Price, S4.00. 

Tuberculosis is here considered from the viewpoint of the public health 
official. Measures used to prevent the transmission of this disease, espe- 
cially those adopted in Cliicago, are described. In the first section there 
are chapters on special tuberculosis problems such as disease in the Negro 
and the Mexican; on tuberculosis legislation; and on establisliment and 
operation of tuberculosis dispensaries, examination of contacts, epidemio- 
logical sur\'e 3 ’s, etc. The second section deals with the factors im'olved m 
the successful treatment of tuberculous patients in their homes. It is 
recognized that the. sanatorium can accommodate onl 3 ’ a small percentage 
of those Avho need treatment. In tlie third section there is a ver 3 ' complete 
discussion of the establishment and operation of tuberculosis sanatoria, 
sanatorium treatment and convalescent care. 

This book is of little A-alue to the student seeking to learn the S 3 anptoms, 
ph 3 ’sical signs, differential diagnosis and treatment of pulmonar 3 ' tuber- 
culosis. But to social scr\dce and public health workem interested in the 
control of tuberculosis, it can be Avell recommended. H. II. 


Chronic Arthritis and Fibrositis. B3' Bern.ard Langdon Wyatt, 
M.D., F.A.C.P., Director, The W 3 'att Clinie, etc. Pp. 201; 17 illustra- 
tions. Baltimore: William Wood & Co., 1933. Price, 33.50. 

This little book is chiell 3 ' a collection of the studies and views of oUicrs. 
The text consists, in large part, of actual citations taken from ongin.'il 
articles and A'arious standard works. To the extent that the book reflects 
the increasing intore.st being shown in the field of arthritis it inaA’ serve a 
useful purpose. It further reflects, to some degree, the wider-angled outlook 
upon the subject uoav undeniabty gaining ground. . 

Therefore to those unfamiliar Arith the rheumatoid .s\-ndrome, it niaj 
serA'c as an introduction. To the critical obser\’er the book plainly 
a pureh' clinical experience in this field and the author makes the mist.aKe 
of inlmducing a clas.sification of his oaati, rather than accepting tiie alino- 
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universally adopted separation of chronic arthritis, based on morphologic 
data, into two groups, atrophic and h 5 '-pertrophic. The tjTpe is good and 
the book is light in weight, a feature all too rare in American publications. 

E. P. 

Diseases of the Heart. Bj' Sir Thojus Lewis, C.B.E., F.R.S., M.D., 
D.Sc., LL.D., F.R.C.P., Hon. D.Sc. (Michigan), Physician in Charge of 
Department of Clinical Research, University College Hospital, London, 
etc. Pp. 297; 44 illustrations. New York: The Macmillan Company, 
1933. Price, S3.50. 

The success of the author’s small books on Clinical Electrocardiography 
and Clinical Disorders of the Heart Beat clearly indicated that a sirmlar 
book on general diseases of the heart would and should be forthcoming. 
In the present work common forms of heart disease and the information to 
be gained from physical signs have been stressed; a laudable purpose that 
has been aided b}'- the rather novel arrangement, based more on disordered 
function than on structure. Thus after several chapters on the signs of 
cardiac failure, their cause,' detection, significance and treatment, 2 short 
chapters follow on coronary thrombosis and angina pectoris. The dis- 
orders of mechanism are condensed into 34 pages and heart block combined 
with S 3 mcope. Rheumatic heart disease occupies 17 pages, compared to 
6 of congenital malformations; while sj'philis has 14, compared to 11 of 
pericarditis. Such condensations necessarily involve penaltj''; thus we find 
no mention whatever of tuberculous pericarditis; though a full page is 
given to Persistent Ductus Arteriosus, Fallot’s Tetralogy and the useful 
grouping of congenital cases according to absent, tard}'^ or constant cyanosis 
are conspicuous by their absence. While such omissions should not militate 
against a book which Avill undoubtedlj’^ be of great service and popularity, 
we cannot help but exclaim — a little more, and how much better ! E. K. 


Food in Health and Disease. By Katherine Mitchell Thoma, B.A., 
Director of Dietetics, Michael Reese Hospital, Chicago. Pp. 370. Phila- 
delphia: F. A. Davis Compan}'^, 1933. Price, S2.75. 

This book is for student nurses and others interested in dietetics. Of 
its four parts. Part I is devoted to food and food requirements of normal 
individuals; Part II to diets in disease; Parts III and IV contain labors tor.v 
lessons for the studj’' and jireparation of various foodstuffs for the well and 
sick. The subject matter is lyell arranged and up to date and presented in 
a lucid, concise manner. This volume is recommended to those interested 
in this field. L. J. 


Forty Years of Psychiatry. Nervous and Mental Disease jMono- 
grapii Series No. 57. By Willia.m A. White, A.M., M.D., Sc.D. 
Pp. 154. Washington, D. C.: Nervous and Mental Disease Publishing 
Compan.v, 1933. Price, S3.00. 

Regarding “insanit}’’” as a purel.y social and legal term indicating a 
degree of maladjustment that requires special attention, the author under- 
takes to describe what has happened in its care during the fortj* years in 
which he has been actively concerned inth it and to evaluate the gigantic 
progress that has been accomplished in this phase of man's understanding 
of man. Fortunatelj' rich in autobiographical details — personalities fur- 
nishing to most of us more interesting reading than .abstract ideas — the 
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book gives a vise mind’s views on mental hj^giene, psychoanalj'sis, medical 
psycliologj^ mental hospitals administration, relations with the law and 
other problems that are now chiefly occup 3 ^g tins rejuvenated, active and 
most important of specialties. We heartilj’’ agree with his insufficiently 
appreciated view that “every phj^sician_ ought to go into the community 
as y'ell^ grounded in psj’chiatrj’' as he is in the principles of obstetrics, 
pediatrics, surgery, and other medical specialties.” E. K. 


Binocular Vision and the Modern Treatment of Squint. By Mar- 
garet Dobson, M.D. (Lond.), Ophthalmic Surgeon to the New Sussex 
Hospital for Women and Children, Brighton; Oculist in Charge of the 
Kilbum (L. C. C.) Ejm Clinic. Pp. 107; 32 illustrations. New York: 
Oxford University Press, 1933. Price, S2.75. 

This small book aims to give the principles and practice of modem 
orthoptic training. The author considers that, as a result of exercise, the 
amblimpia of the squinting ej'e ma 3 ’' be overcome, and in man 3 ' cases by 
appropriate fusion training the squint ma 3 ^ lessen or actuall 3 ' disappear. 

The first three chapters deal largely ivith the author’s ideas regarding the 
phorias and tropias. The last four are chiefl 3 " descriptions of instruments 
designed to carr 3 ' out orthoptic training. 

Many of the author’s theories and practices ■vvill not be accepted by 
American ophthalmologists; but since there has been a constantly growing 
demand on the part of the public for information regarding “e 3 ’e exercises,” 
it ma 3 ’- be well for physicians in this country to become acquainted with 
the methods used. It is unfortunate that treatments of this character lend 
themselves so readily to use by charlatans and honest but misguided doctors ; 
there is, however, no doubt that some of the forms of exercises described 
are helpful adjuncts to our present methods of treatment. F. A. 
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NEW BOOKS. 

The Operative Story of Cleft Palate. B3' George Monms Dorr.\nce, 
F.A.C.S., Professor of Maxillo-facial Surgery, The Thomas W. Evans 
Museum and Dental Institute, School of Uentistr 3 ', University of Penn- 
sxdvania; Surgeon to St. Agnes’ Hospital, and to the American Oncolopc 
Hospital, Philadelphia. Assisted b3' Enayat Siiirazv, D.D.S. Pp- 
5G4; 53-i illustrations: Philadelphia: W. B. Saunders Compan 3 ', 193-3. 
Price, $G.50. 

Nosokomeion. Quarterly Hospital Review No. 2, .-\pril, 1033, Containing 
the Procccedings of the Third Hospital Congress. Pp. Til. Stuttgart: 
W. Kohlhammer, 103-3. 

Nvtritioii. Vol. X of Clio hicdica. By Graiiaxi Lusk, Sc.D., IM.D., Bb-D-t 
Kate Professor of Ph 3 'siolog 3 ', Conicll Univcrsit.v Medical College, New 
York; Former hlemb'cr, Ro 3 -ai Society; Corrcsj)onding Nlember, Preu?- 
sischo Akadcinie dcr Wissen.'^chaften. Pp. T12; 13 illustrations. New 
York: Paul B. Ilocl.er, Inc., 1033. Price, -?I.o0. 

7'lic Medical Cliiiicjt of North .-I nicrica. Vol. 17, No. 1 (Ncic York I^yml’cr— 
,Jiihj, loss). Pp. 32-1; fri illu.=tration.s. Philadelphia: W. B. S-aiitKiers 
Coriipany, 10-33. Price: Paper, ?12; Cloth, ?1G. 
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The Surgical Climes of North America. Vol. 13, No. 8 {Lahey Clinic Number 
— June, 1933). Pp. 275; 9S illustrations: Philadelphia: W. B. Saunders 
Company, 1933. 

The Nature of Disease Journal, Vol. 11. B3’’ J. E. R. McDokagh, F.R.C.S. 

Pp. 197. London: William Heincmann, Ltd., 1933. Price, 7s 6d, net. 
History and Source Booh of Orthopaedic Surgery. By Edgar M. Bick, M.A., 
M.D., Adjunct Orthopaedic Surgeon, Hospital for Joint Diseases, New 
York City; Adjunct Orthopaedic Surgeon, Montefiore Hospital, etc. Pp. 
254; illustrated. New York: The Hospital for Joint Diseases, 1933. 
Price, SI. 50. 

Histopatholpgy of the Penpheral and Central Nervous Systems. Bj’- George 
B. Hassin, M.D., Professor of Neurology, University of Illinois, College 
of Medicine; Attending Neurologist, Cook County Hospital, Cliicago. 
Pp. 491; 229 illustrations. Baltimore: William Wood & Co., 1933. 
Price, S6.00. 

The Therapeutic Agents of the Quinoline Group. By W. F. von Obttingen, 
M.D., Ph.D., Assistant Professor of Pharmacology, School of Medicine, 
Western Reserve University, Cleveland. Pp. 301. New York: The 
Chemical Catalog Co. Inc., 1933. Price, .S6.00. 

The Doctrine of the Healing Poxoer of Nature Throughotd the Course of Time. 
By Max Neuburger, M.D., Ph.D., Vienna. Translated bj’- Linn J. 
Boyd, M.D., F.A.C.P., New York. Pp. 184. n.p., n.d. (New York, 
19.33). 

Frontiers of Medicine. '(A Century .of Progress Series.) By Morris 
Fishbein, M.D., Editor, Journal of American Medical Association, and 
Hj’-geia, the Health Magazine. Pp. 207. Baltimore: The Williams 
& Willdns Company, 1933. Price, .?1.00. 

Sane Sex Life and Sane Sex Living. By H. W. Long, M.D. With a 
Special Introduction by W. F. Robie, M.D. Pp. 151. New York: 
Eugenics Publisliing Companj’-, Inc., 1922. Price, S2.00. 

On Phasic Introductory and Release Effects of the Cocaine Group on Vessel 
Preparations and an Attempt at a General Appraisal of Phase Effects. By 
Eduard Rbntz, Riga. Translated and Abstracted by Linn J. Boyd, 
New York: n.p., n.d. (New York, 1933). 

Health and Environment. (Recent Social Trends Monograph.) By Edgar 
Sydenstricker. Pp. 217; 50 illustrations. New York: McGraw- 
Hill Book Company, 1933. Price, S2.50. 

NEW EDITIONS. 

Manual of Veterinary Bacteriology. B 3 '^ Raymond A. ICbdsbr, D.V.M., 
A.M., Ph.D., Major, Veterinary Corps, United States Army; Officer in 
Charge, Veterinary Laboratory Division, iVrmy Medical School, etc. 
Pp. 552; 93 illustrations and 11 tables. Second Edition. Baltimore: 
The Williams & Willdns Compan 3 ’-, 1933. Price, S5.50. 

In the vast domain of veterinary bacteriology, so largely unexplored, a compre- 
hensive treatise is still a practical impossibility. The present vork, however, not 
only helps to fill a wide gap — there being only one other recent work on the subject 
in English— but presents in compact space a wealth of material that has been 
assiduously prepared and kept up to date. It should be indispcnsible to those 
engaged in most kinds of veterinarj- and public he.alth work. 

The Biology of the Protozoa. _ B 3 ’- G.<vnY N. Calkins, Ph.D., Sc.D., Professor 
of Protozoology, Columbia tjniversit 3 '. Pp. 607; 223 illustrations, and 
2 colored plates. vSecond edition, thoroughh' rcGsed. Philadelphia: 
Lea & Febiger, 1933. Price, .$7.50. 
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Idiopathic Hypochromic Anemia.— Wintrobe and Beebe {Medicine, 
1933, 12, 1S7) thoroughly discuss tliis so-called new type of anemia 
which has aroused considerable interest among hematologists the past 
3 years. The report is based upon those cases which have appeared 
in the literature, together vdth a study of their own 25 cases. Ninety- 
six per cent of the patients have been women and 82 per cent were 
between the ages of 20 and 50 years, very few having had their meno- 
pause. The tj^pe is asthenic and a familial incidence is not unusual. 
In certain instances inadequate convalescence from pregnancy might 
be an initiating factor. The disease is always insidious in onset and 
may be expressed by a variety of subjective sjmiptoms, none of which 
differs much from those which occur in any tj^pe of anemia. Tlie 
physical examination is, however, quite characteristic. The waxy, 
bloodless appearance of the tired, apathetic woman, poorly constructed 
constitutionally, with papillary atrophy of the tongue and a certain 
number of instances with koilonychia, presents a rather typical picture. 
An almost constant observation is an absence of free hydrochloric acid 
and a low total acid with a marked deficiency of the hemoglobin, 
together with an invariable reduction in the size of the red cells. As a 
consequence the volume of packed red cells, the mean corpuscular 
volume and the mean corpuscular hemoglobin are all greatly reduced. 
There is no evidence of increased blood destruction. A striking feature 
is the magnificent response to iron therapy and the utter waluelessnc.-s 
of liver extract and desiccated hog stomach. The iron must he con- 
tinued over a long period of time and in large doses. Bloomfield^ has 
doubted the authenticity of this s\mdromc and a number of vjiters 
have suggested that chlorosis and idiopathic hypochromic anemia are 
one and the same. The authors’ an.swer to Bloomfield's objection is 
not entirely convincing, nor arc they impressive in their dismissal of 
chlorosis as being a possible factor in the genesis of the condition. 
They suggest that the lack of free hydrochloric acid and low total 
acid may alone be the fund.amental disorder in this t.\qic of anemia. 
Probably the best lijqiolhesis, they indicate, to explain the iiallio- 
gene.sis of idiopathic h.\q)Ochromic anemia is one of defective ga.stric 
secretion in an individual who lose.-; blood, repeatedly at the mcnsi';' 
or during pregnancy, who is unable jiroperly to synfhctize heinoglohui 
from the diet. 



SURGERY 


443 


SURGERY 


UNDER THE CHARGE OF 

I. S. RAVDIN, B.S., M.D., 

3 . WIDUIAM WHITE PROFESSOR OF SURGIOAU RESEARCH, UNIVERSITY OF PENNSYLVANIA, 

AND 

C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 


The Symptoms Resulting From the Bite of Latrodectus Mactans. — 
(See also article by J. Walsh and W. G. Morgan on “Ai’aclinidism; 
Report of a Series of 29 Cases of Poisoning from the Bite of the Latrodec- 
tus Mactans,” in this issue.) A correct diagnosis in patients with acute 
abdominal symptoms is often difficult due to variations from the classi- 
cal clinical picture of the various disease entities encountered. While 
exact diagnoses in this region are important, the most ui’gent decision 
which has to be made is whether or not the condition requires an imme- 
diate laparotomy. For this reason the symptom complexes of acute 
non-surgical abdominal conditions are of primary interest to the sur- 
geon. A condition of this type results from the bite of the black spider, 
Latrodectus mactans. While the occurrence of arachnidism is un- 
doubtedly rare in urban practice, the fact that within a period of a little 
over 1 year 6 such cases were treated in the University of Virginia, 
and 29 collected in the Walsh and Morgan series, indicates that in less 
tliickly populated areas it is not a rare condition. Commenting on the 
6 cases Morton {Arch. Sitrg., 1933, 26, 64) points outthat even without 
a history of the bite of a spider the diagnosis is not difficult if one keeps 
the possibility of the condition in mind, but that one may just as easily 
make the mistake of regarding the condition as a surgical one if not 
familial- with the signs and symptoms of the condition. 

The patient may or may not be aware that he has been bitten and it 
may be difficult to find the wound, even by thorough inspection. All 
the patients reported by Morton had severe cramping pains and rigidity 
throughout the abdomen. Tenderness was not commensurate with the 
degree of rigidity, and in addition there was pain or aching in the muscles 
of the back and thigh. The pain usually starts in a few minutes to an 
hour! The temperatine rises to about 99° and 100° F. The leukocy- 
tosis may reach 20,000, and the pulse rate and blood pressure elevated. 
Morphin may relieve the pain but not the rigidity. Kausea and vonut- 
ing are usually present. 

The chief points of dift’erentiation between arachnidism and an acute 
surgical abdominal lesion are the history of the spider bite, the general- 
ization of the rigidity and pain, the difference between the degree of the 
tenderness and the rigidity, and the occurrence of pain in the back and 
sometimes in the legs. 

The “black widoiv” or Latrodectus mactans is widely distrilmtcd 
throughout the LInited States but is more abundant in warmer sections 
of the country. Other eases reported ivithin the last 2 years, in addition 
to Morton’s, were described by Cornwell {Southern Med. and Snrg., 
1931, 93, SS5) and Tolleson (./. Med. Assn., Georgia, 1933, 22, 30). 
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These cases occurred in the Soutii and n-ere quite similar to tliosc 
reported by Morton. Bogen {Arch. Int. Med., 1926, 38, 623) reported 
15 eases of arachnidism occurring in Los Angeles. 

The reader is referred to the article by Walsh and Alorgan in the pres- 
ent issue of this Journal for further details. 
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The Serum Treatment of Scarlet Fever and Erysipelas. — B.^xteu 
(Glasgow Med. J., 1932, 118, 361) presents the results of 2 extensive 
clinical studies on the efficacy of concentrated scarlet fever strepto- 
coccic antito.vins for that disease and of various serums and antitoxins 
in the treatment of erysipelas. • To test the scarlet antitoxin he em- 
ployed one of two standard commercial sera in a series of 120 c.'iscs 
selected because of their severity. The serum was injected intra- 
muscularly, generally in a dose of 10 cc. Seventy per cent of the 
patients received serum before the fourth day of illness, and in this 
group 66 per cent made excellent recovery, while 34 per cent developed 
some complication. In the group recei\dng serum after the fourtli 
day approximately one-half recovered without complications. Wlnle 
tlic group is too small to give satisfactory data on the influence of the 
antitoxin on mortality, the autlior feels that it is reasonable to believe 
tliat the deaths in this severe group would have been greater without 
the use of scrum. No ill-effects were observed in any instance. In 
some of the graver cases a second dose of the serum was required. An 
initial rise of temperature following tiic injection of serum developed 
within S hours in approximately 90 per cent of the cases, following 
which the temperature dropped steadily for the next 24 to 3() hours. 
The fall of temperature wu.s delayed in the most severe cases and in 
those in which treatment was not begun until after tJic fourth day of 
illness. In almost every patient there was a pronounced iniiiroveiuent 
in the circulation following the use of serum, hut the most extraordi- 
nary change observed was the prompt and almost constant disappear- 
ance of the .sinnptorns of toxemia. The ra.sh disappeared within 1- 
hours in three-ciuarters of the patients and there was rapid sulisidence 
of the throat manifestation.s. The incidence of complications .seemed 
to he significantly reduced, and the required period of liospitalization 
was markedly shortened in 60 per cent of the cases, althougli the>( 
patients were not disniis.scd from the liospital before the usual peno< 
of time had elapsed. Only 14 jicr cent of the patients sliowed » 
di.sease wliieh was generally of mild nature and only 1 jiatieiU shov.tr 
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a true relapse. For the treatment of erysipelas the following sera were 
tried; A polyvalent antistreptococcic serum, scarlet fever antitoxin of 
2 different manufacturers, erysipelas antitoxin and diphtheria anti- 
toxin. Satisfactory results were .secured wnth only 1 of the 5 sera, 
namely, the scarlet fever antitoxin of Burroughs and Wellcome, and 
the results from erysipelas antitoxin were notoriously unsatisfactory. 
Efforts to limit the spread of erysipelas by the intradermal injection 
of one or other of the sera around the lesion were unsatis^^ictory and 
the treatment proved too painful to justify its further trial. Intra- 
muscular administration of the serum, in doses ranging from 10 to 
30 cc. of the B. and W. scarlet fever antitoxin alone, were followed 
in the majority of cases by a critical fall of fever with subsidence of 
toxemia, although the local skin lesion continued to spread with dim- 
inished intensity in 30 per cent of the cases after the injection of serum. 
The most satisfactory results were secured from the intravenous injec- 
tion of from 20 to 30 cc. of the scarlet fever antitoxin which produced 
a critical fall of temperature and elimination of evidences of toxemia 
in the gi-eat majority of cases, however severely ill. In 60 per cent 
of the cases so treated the skin lesion began to subside within 24 hours 
after the critical fall of temperature. Desquamation began within 
48 hours of the crisis. There were frequent immediate serum reac- 
tions in the form of rise of temperature, pulse and respiration rate 
folloAving within 1 hour after the intravenous use of serum among the 
earlier cases, but this was largely avoided in the later ones by previous 
slcin testing, Avarming the serum to blood temperature and its very 
slow administration. The incidence of complications Avas very greatly 
lessened in the treated group as compared to a control untreated group. 
Complication appeared in only 5 of 73 cases treated intraA'-enously 
and in none of 41 treated intramuscularly. These complications 
included 1 case of tonsillitis, 1 of adenitis and 3 of abscess formation, 
AA4ule in the control group 2 per cent AA'ere complicated by nephritis, 
2 per cent by endocarditis, 4 per cent by pneumonia and 30 per cent 
by abscesses. The aA'^eragc duration of hospitalization in control cases 
Avas 28 days as compared to an aA'^erage of 15 days for patients treated 
A\4th scarlet feA’-cr antitoxin. 


Some Investigations on Irradiated Ergosterol.— In vieAv of a number 
of conflicting opinions concerning the constitution, production, toxicity 
and therapeutic efficiency of crystalline vitamin Do, Windaus and 
LiiTTRiNGHAUS {Dcutscli. med. Wchnschr., 1932, 58, 1669) present a 
discussion of some of their OAvn recent inA'estigations as well as those 
of other Avorkers. These shoAV that the irradiation of ergosterol is 
capable of producing its conA^ersion into a group of substances AA-hich 
are knoAvn as lumisterin, tachysterin, A'itamin Do, suprasterin I, supra- 
sterin II, and an impure mother substance knoAA’ii as No. 248. The 
authoi's find that crystalline A'itamin D" can be produced in proportions 
re])resenting about 50 per cent of the original ergosterol and that the 
particular method and aa-ua'c length of irradiation is of no importance 
saA’o that it has a slight quantitatiA'c influence upon the production of 
vitamin D^. They find that A-itamin D 2 represents at least 90 per cent 
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and probably actually all of the antirachitic potency of irradiated 
ergosterol. They also find that it is easily produced in crystalline form, 
in which form it is quite stable. The question having been raised as 
to whether the toxicity of irradiated ergosterol was due wholly to the 
contained vitamin D, or was in part due to the other substances known 
to be present, is discussed by the authors who show, by their iin-esti- 
gations, that the toxic action is chiefly inherent in ^^tamin D. They 
conclude, therefore, that there is no nontoxic antirachitic intamin. 
However, - quantitative studies on toxicity show that the crystalline 
vitamin Da is considerably less toxic in proportion to its antirachitic 
potency than is the impure irradiated ergosterol. The greater toxicity 
of idle impure preparation is due chiefly to its content of tachysteri'n 
which is, while to.xic, deltoid of antirachitic actiidty. Pinally, they 
point out 'that the ability to produce a pure crystalline vitamin D ren- 
ders it no longer necessary to resort to biologic methods of standard- 
ization for the establishment of an antirachitie dose, since 1 mg. of 
this crystalline product represents 40,000 international antirachitic 
units. It would seem from these investigations that the crystalline 
product possesses tlie therapeutic advantage of a more favorable rela- 
tionship between antirachitie potenc 3 ^ and toxicity than exists in the 
cruder irradiated ergosterol. 


Changes in the Blood Following General Quartz Lamp Irradiation.— 
Thc results of investigations on the effect of quartz lamp irradiation 
may be summarized as follows: (1) In healtlty animals and man it is 
ineffective, (2) In ex-perimentally induced anemias it aids hemato- 
poiesis. (3) In human diseases the effect on red cell count and hemo- 
globin is conflicting. Teploff and Mescheritskaja {Dcutsch. Arch.f. 
Iclm. Med., 1932, 174, 399) studied this problem more thoroughly’, on 
2 j’oung dogs, 2 healthy persons and 7 patients (5 diabetics, 1 with 
diabetes insipidus and 1 with polyneuritis). The measiuements of the 
urobilin content of urine and feces, as well as tlie red cell count, hemo- 
- globin content and number of reticulocytes in the blood were performed 
during a 0- to 7-day control period, during 3 to 4 weeks of irradiation 
and during a period of G to 7 days after the irradiation. Under such 
conditions both in animals and in man there developed, as judged froin 
the increased urobilin content of the feces, an increased hemolysis. 
Simultaneously, as judged from the incrcjiscd rcticuloc.vte count, there 
occurs increased crythropoicsis. The hemoglobin content and red cell 
count remain essentially unaltered, but the formation and destruction 
of the blood take place more rapidly. Simultaneously' with, or .soon 
after, the cessation of the medication both the hemolysis and the 
crythropoicsis become normal or subnonnal. 

The Action of Metaphyllin (Euphyllin) on Cheyne-Stokes Breathing 
and Asthma of Cardiovascular Origin.— GuGOEXuErMEU {'/dsehr. /. 
Krci.-thiufforsch., 19.33, 25, 9S) finds metaphyllin administered intni- 
vcnously in doses of O.-IS gm. in 10 ec. of distilled water or of 20 per 
cent glucose solution to be a most elTective remedy for tlie control of 
Chcync-Stoke.s breathing and of cardiac asthma. In citsc.-) where the 
evidences of cardiac failure arc pronounced it is advantagwus to add 
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0.25 mg. of stroplianthin to the dose to increase the efficiency of the 
heart. From his personal studies and an analysis of the literature on 
the pathologic physiology of these two conditions supplemented by a 
consideration of the pharmacologic actions of metaphyllin, the author 
concludes that the drug accomplishes its effects by a direct dilatation 
both of the coronary arteries and of the arteries supplying the respira- 
tory center, thus impro^^ng by both mechanisms the blood supply to 
the center. He points out that there is also evidence to justify the 
belief that metaphyllin also diminishes the bronchospasm which may 
be present in cardiac asthma. Finally, it seems evident that the aetion 
of the drug is unrelated to its content of ethylene diamin and that it 
depends in part upon the theophyllin and in part upon the action of 
the compound as a whole. 
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Chronic Non-specific Nephritis.— Aldrich and Boyle (,/. Am. Med. 
Assn., 1933, 100, 1979) give a brief description of the clinical featm’es 
exliibited by 40 children with clu'onic non-specifie nephritis along with 
the results of treatment over 10 years with low-protein diets. After 
the institution of high-protein diets witli high-vitamin content and with 
improved hygienic care, definite improvements were seen. After 
critical consideration of the clinical pictm-e and pathologic anatomy 
of this disease the authors questioned some of the generally accepted 
theories as to its pathogenesis. It was noted that only an occasional 
patient with chronic non-specific nephritis gave a history of acute 
postinfectious nephritis at the onset and that even the patients most 
severely ill with postinfectious neplrritis usually made complete and 
permanent recoveries. It seemed possible that a pathologic process 
of a more benign nature than the progressive sclerosis found in chronic 
non-specific nephritis. They began to think of clmonic neplmitis as a 
separate entitj" clinically and attempted to diff erentiate it even in its 
earlier stages before the chronicity alone established its nature. They 
attempted to find some other cause than microbic infection. In looking 
about it was noted that the cases Avere found in the dispensaries, and 
that it was very rare in the Avell-to-do. The patients were malnourished 
and surrounded by poor hygienic environment. As the patients were 
retrogi’essing a radical change was decided upon. All of the precon- 
ceived ideas of diet Avere discarded, and the children Avere treated as an- 
other gi’oup of undernourished children AA’ould be. They AA’ere giA en 
meat or eggs 3 times a day. Salt AA-as alloAA-ed to all those aa4io AA-ere not 
definitely edematous. All knoAAn A-itamins AAcre included in the diet. 
In addition every effort Avas made to improve the hygiene. The results 
folloAving the change AA’ere very rapidly noticeable. In general neither 
the blood pressure nor the blood non-protein nitrogen A’alues increased 
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with the change. "V^nhie the albuminiiria persisted in most cases, it 
tended to decrease in amount, and disappeared entirely in 3 cases. 
As a result of 2 years experience witli tliis dietary and hj-^gienic regime 
the majority of the patients have shown definite clinical improvement. 

Systolic Murmurs in Children. — Bass, Mono, Messeloff and 
OpENHEiMER (J. Am. Mcd. Assn., 1933, 101, 17) studied 64 children 
vdth systolic murmurs, both organic and functional. The records of 
all the murmurs contained vibrations of liigh frequency. Of the func- 
tional cases 86 per cent showed high-pitched vibrations ’ only, wlu’Ie 
organic rases had low- as well as high-pitched vibrations. This suggests 
an additional means of differentiating between the two types of murmurs. 
In seeking the cause of tlie admixture of low vibrations in tlie organic 
rases, several factors must be considered. In the valvular organic 
murmurs, tire murmm- originates at the site of the vahmlar apparatus. 
In mitral insufficiency the high ventricular pressure forces a stream of 
blood back into tlie auricle through a more or less narrow opening caused 
by a shortening of the vahmlar leaflets and their consequent inability 
to close completely. The intensity of the murmur will depend on the 
velocity, tlie pressure and the volume of the backflow, which plays on 
the free edge of the valve as a bow on the strings of a violin. From this 
point the ^’ibrations are transmitted to the whole system of auricle and 
ventricle. Similar considerations are applicable to the case of aortic 
stenosis when a high pressm-e stream strikes against a narrowed aortic 
ring during ventricular systole. These organic murmurs arc usually 
louder than tlie functional type, which often appear as soft blows. 
This in itself is undoubtedly a factor that accounts partly’’ for tlie low 
pitclied ^^brations. The louder the murmur the wider will be the area 
indirectly set into vibration and the greater the mass of tissue affected. 
Linng tissues are at best not ideal conductors, and tlie original murmiu 
is distorted by an admix-ture of widely varying \'ibrations. Occasional 
components of low frequency arc demonstrable in rather soft organic ■ 
murmurs, and on the other hand may be lacking in tlie occasionally 
quite loud systolic murmurs at the pulmonary area, which are univers- 
ally regarded as functional. Therefore, some additional factor besides 
the intensity of the murmur must be assumed to account for the pres- 
ence of low-pitched vibrations in organic vahailar cases. The authors 
set fortli a theory that, in cases of valvular lesions, tlie volume of blood 
set in direct vibration together with surrounding portions of tlie wall 
of the heart is relatively large and tlicrefore gives ample occasion for 
the production of vibrations of low frequency, some of which may lie 
even below the acoustic range. It also gives a hint as to the exiilaiiation 
why tlie non-organic or functional murmurs lack low-pitched wbra- 
tions. They believe tliat the latter murmurs may be caused by purely 
local disturbances which set up vibrations of only a limited area of 
heart muscle, in the immediate xicinity of the whorl. 

Thrombosis of the Dural Venous Sinuses in Infancy and Childhood.— 

— Byeiis and Hass (Aw. J. Dis. Child., 1933, 45, 1161) prudent a series 
of i)0 cases of sinus thrombosis, which they tlivide into two ;uou]>s- 
certain number of cases were attributed to infection. No etiology wii- 
assigned to the remainder. Those infant.s in wliom thrombi of the 
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primary type developed had a number of characteristics in common. 
They were less than 30 months of age. They often suffered from acute 
nutritional disturbances. Dehydration consequent to vomiting and 
diarrhea was usually the only important physical finding. The tlrrombi, 
almost invariably during the first or second week of the disease, formed 
in the midportion of the superior longitudinal sinus and propagated so 
that stasis was produced and coagulation of the blood occmred in the 
tril)utary cerebral veins. The most important factors in determining 
the site of localization in the sinus were the anatomic features that 
favored slowing and eddying of the blood current and any disease that 
produced concentration of the blood and sluggish circulation. The 
clinical picture of primary thi-ombosis was very variable. The condi- 
tion was rarely diagnosed. Symptoms referable to an intracranial lesion 
appeared only after the circulatory obstruction had produced patho- 
logic changes in the meninges and cerebrum. Hemorrhages in the 
meninges and hemorrhagic necroses in the cerebral cortex did not 
always produce symptoms or suggestive physical findings. The devel- 
opment of convulsions during the course of an illness or even after 
recovery was of important diagnostic value. Symptoms of meningeal 
irritation or evidence of hemorrhage into the subarachnoid space were 
frequently overlooked. Several cases were diagnosed as encephalitis. 
Many patients with primary sinus tlirombosis should sm-vive, but 
certain sequelae might be expected to follow. In some cases there would 
be no residual anatomic change. In others, there would follow organi- 
zation, resorption and virtual disappearance of the thrombus with only 
a small amount of fibrous tissue to mark the site of the lesion. Hemo- 
siderosis, cystic degeneration, gliosis, calcification and atrophy of 
portions of the brain might well be expected to occur in the weelcs and 
months following the original disease. Canalized tlu’ombi, fibrosis, 
hemosiderosis, partial obliteration of the subarachnoid space, sub- 
arachnoid cysts and groups of newly formed bloodvessels might event- 
ually mark the sites of hemorrhages into the leptomeninges. Hydro- 
cephalus might develop as the result of interference with the absorption 
of spinal fluid. 
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Subcutaneous Fat Necrosis of the Newborn. — In an attempt to 
clarify the various tyfies of subcutaneous induration occurring in new- 
born or young children. Fox {Arch. Derm, and Si/ph., 1933, 27, 237) 
divides the cases into four groups: (1) Adiponecrosis subcutanea 
neonatorum; (2) sclerema adiposum (sclerema neonatorum); (3) 



450 


PROGRESS OF MEDICAL SCIENCE 


.sclerema edematosum (edema neonatorum), and (4) scleroderma. 
The first type of induration, subcutaneous fat necrosis of the newborn, 
is a self-limited, localized process affecting Various-sized areas of tlie 
body, often in a fairly symmetrical manner. The lesions appear from 
2 to 20 days after birth, appearing as deep-seated indurated areas 
varying in size from a split pea to lesions involving the greater part of 
tire back and buttocks. The' color at the outset is usually bluish-red, 
the skin returning to its normal color before tlie lesions have softened 
and disappeared. The most striking featime is the non-pitting indura- 
tion of the subcutaneous tissue, -wliiclr areas are fairly -vvell defined and 
may or may not be movable on deeper parts. The lesions disappeiir 
completely in from 5 weeks to 5 months, only rarely lea^’ing slight 
traces of atrophy in their wake. The general health of the infant remains 
undisturbed throughout the evolution of tlie process. Pathologically 
the process is essentially a necrosis of fat cells and an infiltration of 
epithelioid and giant cells. The most important etiologic cause is 
probably some form of trauma, as compression dmdng birth and too 
vigorous methods of resuscitation. Sclerema adiposum (sclerema neo- 
natorum) in contrast is seen chiefly in undernourished, debilitated 
and premature infants. It begins as an edematous swelling of tlie feet 
e.\tending upward. Some cases are extensive while.othei'S involve only 
localized areas, all showing a characteristic pitting on pressure. The 
disease is usually fatal in from 4 to 5 days. Scleroderma of the new- 
born is an exceedingly rare disease and tlie diagnosis is only justified 
if the indurative process remains unchanged for a year or more. The 
author presents 5 case reports of subcutaneous fat necrosis with his- 
tologic study in 3. 


Skin Changes in Chronic Encephalitis.— An attempt is made by 
ILvxtiiausen (Acfa Dcrmat.-Vcncr., 1932, 8, 40S) to collect the various 
dennatologic accompaniments of cJironic encephalitic states. The 
best known is a pronounced seborrhea, most conspicuous on tlie face, 
which looks as if it were smeared witli grease. It is supposed that this 
is caused by u condition of irritation in the assumed vegetative centers 
of sebum secretion. Anomalies of pigmentation are also common, 
especially what has been termed “brown forehead ring.” The author 
has also seen this lesion in other afl'cetions of the central nervous system. 
It resembles chloasma uterinum, but in its typical form is an arched 
band of hjTierpigmentation 1 cm. broad situated on the forelicad with 
tlie summit of the arch near the hair line and the ends fairly straiglit 
at tlic temples. Some cases show a more dilFuse pigmentation over the 
face witli free u'hite islands of various sizes. Several unusual expres- 
sions of cczematoid dermatitis have been observed. The lc.sions are 
for the most part unilateral eczematoid patches with pseudose^nenta 
distribution, fairly defined outlines often running in straight lines, all 
suggestive of a relationship to central vegetative centers. The aiitlior 
maintains that self-inflicted lesions of the skin (pathominiia of lla.seh) 
are conspicuously common in chronic encephalitis, 5 c)t.«es being 
observed in a group of 50 such patients studied. It is probably juiother 
e.xpression of changes of character seen among such patients. Several 
isolated examples of trojihic lesions of the skin and a bizarre hyper- 
trichosis of the crura were also observed. 
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The Supports of the Uterus. — As a result of his studies of the gross 
and microscopic appearances of the paravaginal and parametrial tissues, 
Koster (Am. J. Ohst. and Gynec., 1933, 25, 67) concludes that there 
is no ligamentous tissue, which might by its presence be able to support 
the uterus, to be found in the base of the broad ligament. Such a 
structure is described in textbooks under the name of Mackenrodt’s 
ligament, the cardinal ligament, the uteropelvic ligament or the infun- 
dibulopelvic ligament, and is supposed to be around or near the uterine 
vessels extending from the uterus out to the lateral pelvic wall. He 
states that the name ligament attached to any structure existing in 
the base of the broad ligament is a misnomer and is distinctly mis- 
leading. The uterus cannot depend for support on any structure to 
be found in the base of the broad ligament, running from the cervix 
out to the lateral pelvic wall, any more than it can on any of the tissues 
to which it is attached. From this statement it can be seen that the 
explanation of the development of prolapse and its cure, can no longer 
include a consideration of these so-called ligaments so that operations 
for the cure of prolapse of the uterus based upon shortening of such 
non-existing structures have no rational basis. No doubt those gyne- 
cologists who have been partial to such operations will be in violent 
opposition to the above statement, but it all boils down to what should 
be considered a ligament. No one questions the existence of areolar 
connective tissue in the parametrial tissues but the existence of true 
tough fibrous tissue such as is usually associated with the word ligament 
is indeed very doubtful. 


Pelvic Sympathectomy. — Altliough the profession in this country 
has not shown much interest in pelvic sympathectomy it has frequently 
been performed in some Emopean clinics. Cotte (Zcniralbl. f. Gyncc., 
1933, 57, 72, 77), of Lyon, has resected the presacral nerve in over 
200 cases with results that appear to be very satisfactory. The oper- 
ation is indicated for the relief of severe pelvic pain such as is experi- 
enced in tlie late stages of cancer of the cer^^x and also in the severe 
pain associated with functional dysmenorrhea which does not respond 
to the usual remedies. In this series the operation was performed for 
tlie relief of dysmenorrhea in 125 cases. The operation gave relief in 
severe cases of vaginismus and dyspareunia and seems to be of value 
in the treatment of various vasomotor diseases of the pelvic organs 
which arc associated witli leukorrhea and nervous hydrorrhea. He has 
never had any bad results which could be attributed to the operation 
such as bladder disturbances, menstrual difficulties, secondary trophic 
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changes in the vagina or ^'uIva or atrophy of any of the genital organs. 
Since his first operation ivas performed more than 7 years ago, sufficient 
time has elapsed for any bad effects to appear. In 30 cases the patients 
have gone through' pregnancy since operation vdthout any complica- 
tions and in no instance has an ectopic pregnancy occurred. To the 
gynecologist who intends performing this operation it is important to 
remember that the presacral nerve is not a single nerve but is in reality 
a sympatlietic ple.vus, and in order to obtain the expected results all 
^ of the fibers of tlie ple.xus must be interrupted. This, however, is not 
difficult to accomplish if the technique described by tlie author is 
accurately followed. 
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Changes of the Optic Nerve Resulting From Pressure or Arterio- 
sclerotic Internal Carotid Arteries.— SAPnm (Am. J. Ophihah, 1933, 
16, 110) reports the results of gross and microscopic studies of the optic 
nerves obtained at necropsy from 0 patients with marked sclerosis of 
the internal carotid arteries. In 4 an aneurysmal dilatation was present 
in 1 of the carotids. None of the patients had shown any clinical 
evidence of loss of vision. Grossly, the optic nerves showed ip all cases 
distinct flattening, thinning and compression, especially in the portion 
between the carotids and the membranous optic canals. The aneurysms 
produced also actual medial displacement of the nerves. Hyperemia 
of the small veins in the superficial portions of the nerves was seen in 
some cases and also definite impressions from the aneurysms. Histo- 
logically, however, the changes in the nerves were relatively mild. 
The glial and connective tissue fibers were usually moderately increased. 
In some instances the central bundles of the nerve seemed to be com- 
pressed and smaller than normal. Any degeneration present was more 
pronounced in the central than in tlie peripheral bundles. A slight 
perivascular Ijunphocytic infiltration was found only occasionally, 
llcduction of the size of the nerve seemed to have occurred in the main 
without appreciable degeneration, but with occasional myelin sheath 
degeneration in the central bundles. The chiasmal and infraorbital 
portions of tlie nerves were found to be nonnal. The nrterioic.s within 
the optic nerves were nonnal and tlie gmss ehangc-s present seemed to 
be due entirely to the effects of direct compression and not to nulritioii.'d 
disturbancc.s. What histologic ehangas were prc-sent would suggvA 
the possibility of central rather than nasal heinianopic field disturbances. 
From his observations in these cases, the author doubts that visual dis- 
turbances in old persons shouh! often be assumed to be due to pressure 
on the nerves by sclerosed internal carotid arteries. 
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The Results of Own Blood Injections Into the Anterior Chamber in 
Tuberculosis of the Anterior Segment of the Globe. — Schieck {Klin. 
Monatshl. f. Augenli., 1933, 90, 1) reports excellent results in the treat- 
ment of 14 cases of tuberculous iritis and iridocyclitis from the use of 
injections of the patients’ own whole blood into the anterior chamber. 
The aqueous is withdrawn by means of a cannula and enough blood is 
injected to cover the surface of the iris and the pupil but not to fill the 
chamber completely. The patient is kept sitting up after the operation 
so that the blood settles into the lower part of the chamber and does 
not stay too long in contact with the lens capsule. So far, no untoward 
effect of the injections has been noted. Rise of tension has not occurred 
and no permanent clouding of the lens capsule has been noted. The 
effects have been uniformly good. The regression of the inflammation 
has been rapid, and so far there have been no recurrences in any of 
the patients treated by this method, an unusual course for tuberculous 
iridocyclitis in which recurrences are the rule. The patients all had 
positive tuberculin reactions and were treated with tuberculin also. 
The author thinlis that the resistance of tuberculous iridocyclitis to 
ordinary methods of treatment is explained by the fact thaf; none of the 
protective mechanisms of the blood are present in the aqueous. Patients 
with tuberculosis of the anterior segment of the eye are usually other- 
wise healthy and show no signs of tubereulosis elsewhere. Their blood 
must, therefore, contain adequate protective substances which are 
placed in contact with the diseased tissues when blood is substituted 
for aqueous in the anterior chamber. Injections of whole blood into 
the anterior chamber had no effect on a case of traumatic iridocyclitis, 
on a case of sympathetic ophthalmia, nor on 2 cases of tuberculous 
keratitis. 


OTO-RHINO-LARYNGOLOGY 

UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAU, PITTSBURGH, PA. 


Dynamics of Nasal Respiration. — In seeking data concerning the 
physiology of nasal obstruction, Krimsky {Arch. Otolaryngol., 1932, 16, 
705) concluded that for its interpretation one is obliged to form one’s 
onm deductions about a condition that should convey a more definite 
picture than is offered at the present time; and that, consequently, the 
the term “nasal obstruction,” like “rheumatism,” has become a frequent 
but loose expression to denote mild or severe degrees of nasal closure, 
and in a number of instances a mere subjective state not supported by 
clinical observation. The author believes, moreover, tliat “by creating 
an issue as to the importance of an intelligent approach to this important 
problem, much may be done to arrive at more definite indications for 
nasal surgical treatment for this condition, which in the present state 
of investigation cannot always stand the test of critical analysis. Two 
U gauges were required for the rhinometric tasts — one containing 
water, for recording low pressures; the other containing mercury, for 
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forced pressure readings. Minutire of technique and an outline of 
recording are presented. From the information obtained from obser- 
vations made on S human subjects, such conclusions are reached as: 
(1) the dynamies of nasal function offers a vast field for clinico-physi- 
ologic research; (2) the rhinonietric test is essentially differential; 
(3) a disturbance in the equilibrium of nasal pressures points to a mild 
or severe degree of nasal obstruction, depending on the extent of the 
changes in the natural and forced pressures, respectively; (4) a progres- 
sive nasal obstruetion first affects the natural pressures, then the forced 
inspii’atory pressures and, lastly, the forced e.vpiratory pressure; (5) 
nasal obstruction, though not uncommon, is far less frequent than 
ordinarily suspected; (0) ■while a marked drop in the forced pressure 
points to nasal obstruction, one should bear in mind that asthenic 
states and pulmonary disease, such as emphj'sema, maj" render it 
impossible for the patient to generate a greater force; in these cases, 
too, the differential changes should guide one in determining the nasal 
condition; (7) oral records were not helpful in arriving at these conclu- 
sions and, finallj^ while pressure tests are too time-consuming to be 
advocated as a routine procedure, thej’’ have value under several 
circumstances, which the author tabulates. 
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Studies of the Effect of Irradiation on the Healing of Wounds.— 
PoiiLE and Ritchie {Radiahgij, 1033, 20, 102) exposed 78 rats to 
Roentgen rays (100 KV, 2 mm. of Al) immediately, 24 hours and 48 
hours following incisions in the skin of the back. Half of each wound 
was irradiated following the cutting and the other half was protected. 
Sections were made of specimens taken at daily intervals from 1 to 
0 days after incision. Delay in healing was most constantly observed 
in wounds treated 24 hours after cutting. Histologically this became 
evident from 3 to 4 days after the cutting, but seemed most apparent 
after about 7 or 8 days. The irradiation seems to have less effect on 
the epithelium than on the uiulerlying connective ti.ssue. 

Diagnosis of Uterine and Tubal Pathology Using Lipiodol.— H.rnnm 
(Rddiolofii/, 1033, 20, 140), discussing the elementary featnre.s of ntero- 
salpingograiffiy. regards it as an unrivalled means of estalilisbing the 
diagnosis of uterine filironiyonias and i>regnancy, and for determining 
the cause of sterility. AVhen depicted by lipindol the nonmd uterine 
shadow is triangular and the tubes appear as thin wavy lines e.vlending 
to a widened ampulla. Occlusion of one or both tidies is often foum 
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in cases of sterility. Intramural fibromas project into and deform the 
uterine shadow. Diagnosis of pregnancy, according to the author, can 
be made as early as 2 weeks after impregnation. The contour of the 
uterine triangle is defonned by the projection of the ovum, and both 
tubes are occluded. Although it is held that uterosalpingogi-aphy is 
likely to cause abortion, the author feels that this will not often ensue 
if the introduction of the oil is stopped as soon as the patient complains 
of cramps. 

The Roentgen Ray Evaluation of Breast Symptoms.— It is held by 
Lockwood (A7?i. J. Roent. and Rad. Thcr., 1933, 29, 145) that the 
Roentgen examination of the breasts offers a high degree of accuracy 
in the diagnosis of cancer and other diseases. It is not offered as a 
substitute for other methods but as a valuable addition to them. In 
roentgenograms of chronic cystic mastitis the small cysts appear as 
clear areas 1 to 4 mm. in diameter; large cysts of the blue dome variety 
appear as large irregular clear spaces in the parenchyma. Cancer shows 
as a rather dense, irregular tumor often with a feathery periphery. 
The cancerous lymph node in the axilla is seen as a smooth, rather 
dense opaque area, whereas the inflammatory node is faint and irregular 
in outline. 
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A General Symptom in Brain Tumor.— K uxVke {Munchen. incd. 
Wchnschr., 1931, 77, 50) presents 4 cases of cerebral tumor in which 
Kehrer’s two signs Avere demonstrable in unmistakable fashion. The 
first of these comprises the production of pain on deep pressure OA'er 
the back of the neck, a little to one side of the mid-line, at the site of 
emergence of the great occipital nerve. Associated pain reactions con- 
sist in flushing of the face, and flexion of the head and neck baclcward 
and to the homolateral side. Kehrer’s other sign consists of pain on 
deep pressure over the points of emergence of the three branches of 
the trigeminal nerve on the face. While this maneuver may cause 
pain on one side only, or perhaps merely in one or tAvo of the branches 
in cases of tic douloureux and of migraine, in patients AA'ith cerebral 
tumor all six points are painful on pressure. The author belicA’cs that 
these are early and A'aluable signs of increased intracranial tension 
analogous to the demonstration of papilledema. He states that further 
research is required to determine AA’hich of the tAvo signs can be eliciti'd 
first and Avhether there is any correlation betAA'cen priority of apjiearance 
and site of the neoplasm. 
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Cholesterin Content of Skin of Fetus and of Child in Relation to 
Solar Irradiation— Roffo (J. de phjs. et dc path, gen., 1932, 30, 345) 
summarizes results of previous communications which indicate tliat 
^ cholesterin content of skin varies according to exposure to sunliglit, 
regions freely exposed showing an increase, those kept in darkness a 
comparative diminution. The author now reports on determinations 
of cholesterin content of skin of fetus and young child. The choles- 
terin in skin of two regions — cheek and abdomen — was calculated. 
The average increase of cholesterin in skin of cheek of fetps compared 
vith that of abdomen was 0.005 as compared with 0.07 in the infant 
of from 3 days to 3 years and 0.72 in the adult man. Moreover, skin 
of face of fetus and of child contains 1.24 times as much cholesterin as 
that of abdomen, that of adult man 3.53 times as’ much; or, if tlie 
increase be considered in percentage, the increase in the fetus is only 
25 per cent and that of the child 39 per cent as compared with 253 per 
cent in the adult main. The slight difference of tlie proportions in the 
skin of the two regions in tlie fetus is attributed to the absence of solar 
irradiation during intrauterine life. The differences of cholesterin 
content of the sWn in woman approach those of the cliild owing to 
protection given her skin. The cholesterin content of skin of forehead 
— a covered region of the face — is comparable to that of the abdomen. 
If tlie ai^erage of the figures for these two regions, especially in the 
skin of woman, is taken, the differential figures are slight, and close 
to those of the child and fetus. The author concludes that there is an 
increase of cholesterin in the skin of unco^'■e^ed regions which is in 
proportion to age, and that this phenomenon is connected with the 
condensing action produced by the rays of the sun. 


Human Experiments with Brucella Abortus.— In 1912 a review 
appeared in this Journal under the heading Infectious Abortion and 
its Relation to Man which suggested tliat the organism producing 
abortion in cattle might lie capable of infecting man. Since tiicn 
the human cases of infection with bacteria of this group have been 
frequently recognized, but whether the cau.sative organism is_ the 
unchanged aliortus liacilhis discovered in 1S97; a strain of B. nicllton- 
sis (ISS9) of umisiud distribution; or a race which passing through 
swine from cattle ha.s atlaptcd itself to the pig and ineidentaliy has 
become more virulent for man as believed probalilc liy Tiir.onAU' 
Smith (J. Brer. Mai., 192S, 2, .•M5) is still unsettled. Immunolopc 
methods have indicated a dose relationship for members of this group 
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but have not been helpful in discovering changes in virulence of these 
bacterial by passage through different hosts. Brucella abortus has 
been active in dairy herds since 1893, according to the evidence of 
Theobald Smith, but the reason for the increasing incidence of human 
infections is still puzzling. Human experiments on 40 volunteers were 
undertaken in Puerto Rico by Morales-Otero (P. R. J. Pub. Health 
and Trap. Med., 1930, 6, 3) the various strains of the organs being 
given by mouth and through abraded and normal skin. Infections 
were established by both the mouth and the abraded sldn. He was 
greatly impressed with the virulence of the porcine strains in man 
and with their ability to invade the gastro-intestinal canal in con- 
trast to the inability of bovine strains to do so. In a later study (J. 
Inf. Bis., 1933, 52, 54) he obtained further evidence that the strains 
of bovine origin are of low pathogenicity for man since 3 volunteers 
after ingesting infected milk for 6 Aveeks showed no symptoms nor 
other evidence of infection, nor in 2 other volunteers did the Brucella 
abortus cause an infection via the skin. This method of approach 
to a confused and intricate problem deserves attention de.spite the 
obvious difficulties involved in such .studies. 


Infection of Accessory Sinuses in Vitamin A Deficiency: The Role 
of Carotene in Infection of the Upper Respiratory Tract.— The impor- 
tant role of vitamin A in the prevention of infection, especially of the 
upper respiratory tract, upper digestive tract, nasal cavities and middle 
ear, is demonstrated by Turner and Loew (J. Inf. Bis., 1933, 52, 102) 
Carotene is the plant source of vitamin A and is relatively unstable, 
being converted to achrocarotene with loss of color and potency. 
Using olive oil as a solvent promotes absorption from the intestine, 
and the addition of hydroquinone or quinhydrone stabalizes the solu- 
tion for as long as 4 months. The effect of carotene on growth and 
general health is shown by an experiment on rats. One hundi-ed 
albino rats were reduced to a xerophthalmic state by giAung a Aatamin- 
A-free diet and Avere divided into 4 groups for treatment. Group A, 
those receiAung active carotene for the test period of 35 days, shoAved 
an average gain of 39 grams AAutli cure of xerophthalmia. At autopsy 
the animals appeared healthy, showed feAV systemic conditions, and a 
small number of suppuratiA^e conditions of the nasal cavities and middle 
ear. Group B, those receiAung Aveak or faded carotene, showed a loss 
of 69 grams in Aveight AAuth only slight improA’'ement in xerophthalmia. 
Autopsy revealed eAudence of Autamin A deficiency and 100 per cent 
of positive cultures from the nasal apcrtimes. Group C Avere negative 
controls, receiAung only oHa^c oil. These shoAved loss of weight and 
seA'ere xerophthalmia. The animals Avere poorly nourished and shoAved 
59 per cent systemic conditions. Group D AA’cre positive controls, 
receiA'ing cod-liver oil, appearing healthy and Avith no signs of sup- 
purative or systemic conditions at autopsy. The flora obtained from 
the nasal and aural conditions AA-ere staphylococci, colon bacilli, a 
Friedliinder-like bacillus and Micrococcus catarrhalis. The carotene 
therapy reduces the number of spontaneous suppurative lesions of 
upper respiratory tract occurring in animals deprived of vitamin A. 
Xerophtlialmia was cured in 100 per cent and normal health regained 
in 74 per cent. 
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A Ten-year Study of Toxin-antitoxin Mixture and the Schick Test 
in the Control of Institutional Diphtheria.— Young and CuiniiNGS 
(jhn. J. Pub. Health, 1932, 22, 1151) conclude from their studies tJiat 
true or subclinical diphtheria may be a factor in maintaining a high 
degree of institutional immunity to the disease. TJie span of artifi- 
cially produced immunity as measured bj^ the Schick test appro.vimates 
7 years, immunized positives returning rapidly to the positive state in 
the following years. Natural or Schick negati\'c reactors tend to 
return to the positive state with the elimination of the influence of 
true or subclinical diphtheria. Administration procedure should 
include Schick surveys on immunized groups coinciding with the 
decline in the general level of immunity. Schick surveys at intervals 
beyond the one over which the protection against diphtheria' may he 
assumed should include original natural negative reactors as well as 
artificially immunized negative reactors. 


The Infection of Cows With B. Abortus Variety of Brucella From a 
Public Health Standpoint. — Wilcox (Aw. J. Pub. Health, 1932, 22, 
1157) states that the milk of cows infected with tiic bovine variety of 
B. abortus is a potential source of infection for man. The danger of 
infection is relatively small when milk contaminated with the bovine 
varietj' is considerably diluted. Brucella agglutinins ma^" be prc.sent 
in the blood of man due to the consumption of milk containing B. 
aiiortns. These antibodies maj" occur in the absence of clinical .“^.nnp- 
toms. Cows in whom abortions have occurred m;iy develop imnnimty 
so that they calve normally and still continue to c.xcrcte B. al)ortii5 
in their milk. 


Diet, Nutrition and Infection. — IIkss (New England J. Med., 1932, 
207, 637) states that the antirachitic factor, whether given as ultraviolet 
irradiation, as irradiatcfl crgostcrol or as cod-liver oil, does not incre.ase 
the immunity of infants to respiratory infections. Be.s]n'ratory infec- 
tions are not due to a lack of vitamin A and generally cannot I'c lessened 
by giving a diet rich in tliis factor even when supplemented with cod- 
liver oil. Tiie average infant seems to receive an adequate ainoimt 
of vitamin A in its milk, judging by the fact tliat .\erosis of the eye.^ 
is e.seeedingly nire, and that no gain in weight or increase m 
nuinity is brought about by adding vitamin to the diet. Tlie same 
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seems to hold true for older children and adults, in view of the infre- 
quency of night blindness, the first sign of this deficiency. A lack of 
vitamin C may induce heightened susceptibility to infection of the 
respiratory tract. It may, however, induce merely local susceptibility 
without appreciable loss of systemic immunity. This peculiar phe- 
nomenon is manifested by the occurrence of typical nasal diphtheria, 
associated with virulent diphtheria bacilli, but a Schick reaction nega- 
tive to highly potent solutions of toxin. 


A Study of the Dissociation of the Rawlins Strain of Bacterium 
Typhosum With Special Reference to Its Use in the Production of 
Antityphoid Vaccine. — Grinnell (J. Exp. Med., 1932, 56, 907) studied 
subcultures of the Rawlins strain of Bacterium typhosus used by 12 
different laboratories for vaccine production and found that they all 
differed from recently isolated smooth strains in cultural character- 
istics, virulence and protective efficiency. Eleven of these Rawlins 
cultures gave botli the flagellar and the somatic type of agglutination 
in antismooth rabbit serum, and the 1 culture so tested produced both 
flagellar and somatic agglutinins when injected into rabbits and man. 
Agglutination of neither the flagellar nor the somatic type can, therefore, 
be used as a test of the smoothness of a culture or as an index of immu- 
nity. Since the Rawlins strain differs from the smooth phase of Bacter- 
ium typhosus in cultural characteristics and in virulence, and is much 
less efficient than smooth strains as a protective antigen; and since the 
selection and maintenance of smooth cultures suitable for vaccine 
production present no serious difficulty, it would seem but logical to 
substitute virulent, smooth cultures for the very old Rawlins strain, 
if we are to expect the maximum protection from antityphoid vaccina- 
tion. 


The Maternal Transmission of Vaccinial Immunity in Swine.— 
Nelson (J. Exp. Med., 1932, 56, 835) found that the introduction of 
vaccinia -virus into the skin of swine calls forth a typical vesicular reac- 
tion which may be followed by a solid immunity. This acquired state 
of resistance was utilized in determining the route of immunity trans- 
mission from sow to young. The suckling young of immune sows, 
vaccinated on the 7th day or earlier, shoAved no reaction to the A'irus. 
Their hand-fed litter mates, hoAA^eA'er, Avere susceptible and reacted 
A\Ith the formation of A'csicles. These obserA^ations indicate that the 
porcine placenta is largely impermeable to protectiA'e substances and 
establish the fact that colostrum functions as the A-ehicle for their 
transmission as it docs for antibodies. 


The Role of Activated Milk in the Anti-rickets Campaign.— Hess 
(A?h. J. Pub. Health, 1932, 22, 1215) states that actiA’ated milk, in the 
fluid or dry form, possesses the adA’antage not only of proA’iding an 
automatic method of preA'cnting rickets and of supplying tin's essential 
factor in a medium rich in phosphorus and calcium, but, as has been 
shoAvn, it accomplishes this end by means of an exceptionally small 
amount of the antirachitic factor. In aIcav of these important adv-an- 
tages the author recommends the general use of such milk for infants 
and children, especially in large communities. Whether adults, Avhose 
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bones are gl■o^vmg at a much slower rate, require a supplement of 
vitamin D to their dietary must be left undecided, to be answered 
according to the outcome of subsequent investigation. There can be 
little doubt, hower^er, tliat tlie rapidlj’^ growing organism requires this 
factor and that, in the temperate zones, the infant and child do not 
receive the optimal amount from the radiations of the sun and from 
the meager supply in the food. 

The Attenuation of Measles.— Stewart {NctvEnghndJ. Med., 1932, 
207, 780) believes that under conditions of private practice it is well 
worth while to protect the brothers and sisters of a child witli measles 
by intramuscular injections of blood from some older member of the 
■ family rvho has liad measles. Tliis is especially true of tlie younger 
children. Unless a child is already seriously ill, it is wdsest to attempt 
to produce an attenuated form of the disease, whicli presumably gives 
lasting immunity. Twenty cubic centimeters of whole blood can easily 
be injected without delay or complicated equipment. The history 
that a child has had measles should not be too thoroughly relied upon. 

Pasteurization of Milk Artificially Infected With Two Strains of 
Brucella Suis. — Park, cl al. (J. BadcrioL, 1932, 24, 461), found 2 
strains of Brucella suis, in hermetically sealed glass tubes of whole 
milk (500,000,000 organisms per cc.), to be non-Uable after 20 minutes 
at 140° F., after 15 minutes at 142° F., and after 7 minutes at 144° F. 
The same strains pro\’’ed more resistant to heat in cotton-stopperccl 
tubes of milk. Brucella suis survived for 30 minutes at 144° F. in 
milk containing 10,000,000 to 500,000,000 organisms per cc., but tlie 
same period of time at the same temperature destroyed Brucella suis 
in milk containing 5000 to 1,000,000 organisms per cc. Therefore, it 
appears that the thermal death time is influenced by the degree of 
contamination. The data suggest that efficient pasteurization will 
prevent milk-borne porcine brucelliasis. However, final conclusions 
are withheld pending results of studies on commercial pasteunzers. 
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ORIGINAL ARTICLES. 

THE IMPORTANCE OF DEALING QUANTITATIVELY WITH 
WATER IN THE STUDY OF DISEASE.* 

By L. H. Newburgh, M.D., 

rnOFISSSOR of clinical im^ESTIOATION, MEDICAL SCHOOL, UNIVERSITY OF MICHIGAN, 

AND 

F, H. Lashmet, M.D., 

ASSISTANT rnOFESSOn OF INTERNAL MEDICINE, MEDICAL SCHOOL. UNIVERSITY OF 

MICHIGAN, ANN ARBOR. 

(From the Department of Internal Medicine,) 

Several years ago while engaged in solving a clinieal problem, 
we reached a stage at which no further progress could be made 
until we would be able to measure the exchange of water in 24 
hourly periods for a number of days. It was already known that 
the organism not only takes in water as such from the outer world 
and as part of the food, but that water is also formed within the 
body by oxidation of hj’^drogen present in the metabolic mixture; 
further that if body tissue is being consumed, the water heretofore 
attached to it will he freed and added to the available supply. It 
was also a matter of common knowledge that water passed out of the 
organism as the chief constituent of the urine and stool. However, 
the magnitude of the loss of water by evaporation from the skin and 
lungs had received little consideration. 

These various increments of water arc given their proper places 
in Table 1. 

* Presented to tlio Gronter Boston Medical Society, Mnrcli 7, lO.'J.i. 

'von. 1S6, KO. -t. — ocTonnu, 1033 
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Table 1.— Increments of Water Exchange. 

Available water. Excreted water. 

1. E.xogenous 3 . -grine 

A. Diet 

B. Water as such 

4. Stool 

2 . Endogenous 

.4. O.xidation 

B. Preformed 5 . Vapor 


Standard laboratory methods permit the measurement of the ex- 
ogenous supply of water. It is, liowever, only possible to determine 
how much is contributed b\' the two endogenous sources after it is 
known how many grams of protein, fat and carbohydrate tvcre 
metabolized during the period. Similarlj", on the outgoing side, 
no new methods were needed to deal with the water of the urine or 
stool. It Avas, howeA'er, necessary to develop a special technique 
in order to determine liow much Avater had been A’aporized from 
the skin and lungs. 

Fortunately, Benedict* had just pointed out the quantitati\’e 
relationship betAA'een the insensible loss of AA'eight and basal metab- 
olism. Further study on our part- shoAA'cd that this phenomenon 
could be used as the key to the information needed in order to 
obtain a complete statement of the Avater e.xchnnge. 

It is not our intention to enter into a discussion of the many and, 
at times, complicated physiologic principles that form the basis 
of the method employed to obtain the desired information about 
the Amrious increments of A\-ater. Those Avho care actually to- 
make the determinations aaIH find a full description in our earlier 
papers. Our chief purpose is to sIioav you Iioav greatly one's under- 
standing of disease is increased by a knowledge of the metabolism 
of AA'ater. We shall therefore present only the briefest outline of the 
technique by means of Avhich the facts are obtained, and then dcA'ote 
the remainder of our remarks to an interpretation of such data. 

Table 2 sets forth the .steps that must be followed to obtain the 
Aveight of the AA'ater A'apor and the composition of the metabolic 
mixture. By means of the initial and final body weights and the 
AA'cights of tlie ingesta and e.xcreta, the insensible loss of Aveight is 
calculated. This latter is the sum of the Avater A'apor ]>lus tlie dilfer- 
ence betAA'cen the AA'eights of the carbon dioxid giA'en off and the 
oxygen absorbed. This difl'ercnce is mainly due to the metaboli.-mi 
of carboliA'flrate and amounts to ll gm. for cA-cry 100 gm. of carbo- 
hydrate metabolized.’^ The subject (avIio has lieen on a fi.xed <iiet 

* The cxoIirmcF ftf protoin .**11011 tho niofaiKjifsm of 100 grii. it 

caieo.** !i fiiffen'nro of only s gm. Iwtttoou t!io weight** of tho o.'irl)f>ii dioxid toid ih** 
ox.vRon. Till.' tnet;il)oli*sm of fnt. on tho other Iinnil. ri'iiniri*** .“o mni'h ox.'Von •h'’t 
it weigh** .S gm. mort* th:in tho onriion diotid for ox*t*ry mo gm. of fnt, ') in* i*'-** 

to tho foriiior i? opp<«*oil to tin* g-.tin cau-'**d hy tho inttor. (‘orri'- lion** for tl-.>* ‘'iit'-* 
(iifforoiwi* tleit tmiy .•*till t*xi**t. l•;ln Ik* nindo. hut .'in* omittiii Jion* to .xvoid oon/ifJ'iB- 
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for 3 preliminary clays and continues to receive this diet) ineta'b- 
olizes as much carboliydrate as tlie diet contains. Hence, tlie weiglit 
of the water vaporized may be calculated as indicated by “C” in 
the table. This vapor carries away 0.58 calory per gram; and the 
heat thus removed is 24 per cent* of the total heat. Accordingly, 
the heat production for the period is obtained by the equation 
labelled “D.” The composition of the metabolic mixture is now 
easily obtained. Its content of carbohydrate is already known. 
The amount of protein metabolized is calculated according to 
standard practice. The heat liberated by these two substances is 
subtracted from the total heat to secure that produced by the fat. 


Table 2. — Determination op Metabolic Mixture. 


A. Weiglits needed: 

1. Initial 2. Food plus 3. Urine plus 

Body weight Water Stool 

B. Insensible loss of weight: 

(1 + 2) - (3 + 4) 

C. Water vaporized: 

B — (Dietary carbohydrate X 0.41) 

D. Heat production: 

100 

C X 0.58 X = Calories 

E. Metabolic mixture: 

Protein = Excreted nitrogen X 6.25 
Carboh 3 'drate = Same as diet 

(calories from protein + carbohydrate) 


4. Final 

Body weight 


The water furnished by the oxidation of these substances is 
obtained by means of well established constants, as set forth in 
Table 3. Next it is necessary to compare the diet with the metabolic 
mixture to see whether body tissue has been destroyed or whether 
new tissue has been acquired. The amounts of water involved are 
then calculated by means of the constants found in the lower part 
of Table 3. 

Table 3. — Determination of Endogenous Water. 

A. Oxidation water 

Protein 

Fat . . . 

Carbohj'dratc 

Total 

B. Preformed water: 

Compare diet with metabolic mixture 

Protein X 3 0 

Fat X 0.1 

So much for the technique. Let us now e.xamine the e.xchange 
of water in the case of normal persons whose activity is sufficiently 

* The evidence upon which thi.s statement is based is contained in our publication.^ 


X 0 40 
X 1 07 
X 0.00 


464 NEWTBURGH, LA.SIEMET: WATER IN THE STHDT OF DISEASE 

limited to make them comparable with patients. Tlie relative 
weights of the Various increments of water under such circumstances 
are indicated in Table 4. It should, however, be realized that the 
perfect balance achieved there is in fact uncommon. Normal 
persons as a rule either retain or lose a little water from day to clay. 
They do, however, tend to strike a balance when the periods are 
lengthened to a week. Furthermore, the exogenous water varies 
considerably from day to daj’- and the volume of urine rises and 
falls with it. Above all, the table makes it clear that both the water 
of oxidation and water vapor play a sufficiently important role in 
the exchange to justify the eflbrt entailed in obtaining their actual 
weights. Tins is especially true for the water vapor. 

Table 4. — Water Exchan-ge — Balaxce. 

Av.iilable water. Excreted water. 



Grams. 



Grams. 

Exogenous 


3. Urine 


. 1000 

A. Diet 

900 




B. Water as sueli . 

. 1100 

4. Stool 


200 

Endogenous 





A. O.xidation 

. 200 




B. Preformed . 

0 

5. Vapor 

• ■ 

. 1000 

Total . 

. 2200 


Total . 

. 2200 


The situation may be very different in disease. As is apparent 
from Table 5, the organism may lose a large amount of body water, 
even though much more water is available than in licalth. Or 
water may be added to the body, even though the available water 
is not large. Table 6 is an example of this phenomenon. Manifestly 
it would be quite impossible to detect these shifts in water balance 
by merel.v comparing the amount of fluid ingested or Injected with 
the volume of urine. Thus in the first instance, an infusion of 3000 cc. 
of water was accompanied In' a small amount of urine— 700 cc. 
Nevertheless, the body water was diminished by more than 1 liter 
in 24 hours. On the other hand, an intake of only 1200 cc. of water 
and the output of SOO cc. of urine did not prevent the retention of 
more than 500 cc. of extra water in 24 Jiours. 


Table o.— 

• Water Exchange — DE nYBiiATiox. 


.-Vvailable water. 

Grama. 

Excreted water. 


1. Exogonou.s 

A. Diet 

0 

3. Urine .... 

. 7(K) 

B. Water i\s such . 

. .3000 

4. .Stool .... 

it. VniKir .... 

. 7iV) 

. 10(^1 

2. Endogcnou.'i 

A. Oxidation . 

225 

0. Emesis .... 

1 

B. Prefonned . 

200 

7. Driiiimge 

, 7o^* 

Tot.al . . . 

Daily doliy<iration. llT.'i 

. 3425 

Total 

■ir.(k') 
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Table C. — Water Exchange — Hydration. 


Available water. Excreted water. 




Grams. 



Grams. 

1. 

Exogenous 


3. Urine 


800 


A. Diet 

900 





B. Water as such . 

. 1200 

4. Stool 


150 

2. 

Endogenous 






A. Oxidation . 

250 





B. Preformed . 

0 

5. Vapor 


850 


Total 

. 2350 


Total 

. 1800 


Daily hydration, 560 


We turn now to another condition in which the study of water 
excliange has been very informative. You are familiar with the 
widespread belief that there are two kinds of adiposity, namely, 
"simple,” which is nothing more than the expected result of over- 
eating; and "constitutional,” which is attributed to some metabolic 
fault and is said to be little or not at all influenced by the calorics 
of the food. A typical example of the experience upon which this 
belief rests is displayed in Fig. 1. An individual who requires 2300 
calories to maintain weight is abruptly restricted to 1500 calories. 
She)^ loses weight for the first 2 days but thereafter she continues 



1 2 5 7 9 1 1 13 15 I 3 5 7 9 II 13 15 

DAYS 


Fig. 1. — A subject who requires 2.300 c.nlories may not lose weipht on 1500 calories. 


to weigh the same, even though she is being underfed. There is, 
however, nothing specific about this phenomenon since one may 
obtain the same type of response from normal individuals, as is 
evident from Fig. 2. This normal man actually gained weight even 
though he was being underfed to the extent of 610 calorit's a day. 
Our studies showed tliat he was consuming 6 gm. of his body protein 
and GO gm. of his body fat every day. The water hitherto attached 
to these substances would now be released. The sum of the two 
solids and the tissue Avatcr amounts to 00 gm. The loss of weight 
caused by the excretion of this material is indicated by the broken 
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line in Fig. 2 ; and this is to be compared mth tlie actual course of 
his weight represented by the solid line. 


PARADOXICAL CAIN Or WEIGHT BY NORMAL SUBJECT 
PRO EAT CHO CAL 
metabolized 69 86 WB 1688 

DIET M 26 148 1076 

f SOLIDS 6 60 

BODY J PREFORMED 
LOSSES { WATER ^ 

I TOTAL 24 * 66 t= 90 CRAMS DAILY 



S DAYS 

actual Cain « ns crams 
TISSUE LOSS SS4S0 CRAMS 

Fig. 2. — A normal man may gain weight while being underfed. 


Table 7 makes it clear why this normal subject gained weight 
even though he ivas underfed. The destruction of 450 gm. of body 
tissue was accompanied by an addition of 115 gm. to his actual 
weight. It is accordingly necessary to account for the sum of these 
tivo, that is, 565 gm., in order to cxiilain the paradox. Examination 
of the water balance shows that in fact lie added 570 gm. of water 
to his body during this period. This retention of water accounts 
completely for the gain in Aveight under tiie circumstances. Since 
this phenomenon may be regularly produced in the normal subject, 
attempts to attribute it to inherent abnormalities of mctaholi.srn in 
the case of the obese, are Avholly unnecessary. 


T.\iir.E 7 . — Rhtk.vtio.v or Watch Con'ceacs Dc.'-TRfCTio.v or Ti.s.-icc. 


DaU-. 

Chance 
in ivetcht 
of pubjoct. 

Wricht of 

Iiody 

<Ic.‘:troyO(l, 
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19C0. 
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00 
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00 
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00 

+ MO 
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. . - 125 

00 
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00 
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. , + IlA 

.l.-,0 
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When (he same Type of study is aiiplicd to siiiijcct.s w 
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failure to lose iveiglit is also entirely attributable to retention of 
water. Fig. 3 shows that such a person lost no weight for 16 con- 
seeutive days in spite of drastic underfeeding. It was, nevertheless, 
evident why this took place after a study of the water exchange 
demonstrated that she had retained nearly 3 liters of water during 
these 16 days. Similar studies led us to conclude that all obesity is 
simple obesity. 
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Fig. 3. — Failure to lose weight for IG days by an underfed, obese subject is entirely 
G explained by retention of water. 


We are learning a great deal about disease of the kidneys by 
studying the water exchange. We ivill in the first place show you 
the response to restriction of water— Table 8. All the subjects 
received food selected for its drjmess without any additional water. 
By this means the available water was reduced to about 700 cc. for 
each 24 hours. Under these conditions normal kidneys remove the 
32 or 33 gm. of solid wastes contained in the diet in a relatively 
small amount of water because their kidneys can form highly con- 
centrated urine. Nevertheless, they must deh.ydrate themselves 
to do so, for they continue to lose about a liter of water vapor daily, 
even though the.y drink no water. When next chronic nephritics 
who have no edema, are examined, it is found that they also rid 
their bodies of all the solid wastes. This is especially interesting 
since the more severe ones can no longer secrete a concentrated 
urine. They accordingly require more and more water to accom- 
plish the task. It will be seen that those with far advanced nephritis 
require 3 times as much water as the normals to prevent retention. 
All of this extra water is obtained at the expense of body water 
and must cause a dehydration of at least 1500 cc. daily. 
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Table S. 





Concentratinp; 

No. ^ 

Grams per 24 hours. 

Case Diagnosis 

ability 

of 

Urine 

Urine 


specific gravity. 

cases. 

water. 

solids. 

Normal .... 

1.029-1.032 

8 

456 

32.95 

Abnormal 

1.025-1,029 

4 

594 

34.94 

Group A . . . , 

1.020-1.025 

7 

713 

41.22 

No nephrotic edema 

1.015-1,020 

5 

971 

.39.81 


1.010-1.015 

4 

1355 

32.09 

Abnormal — Group B 

1.0203 


247 

13.83 

Nephrotic edema 

1.009C 


S45 

18.89 


When edematous nephritics are subjected to these conditions a 
total!}’- different response is obtained. Tlie volume of the urine is 
small (in comparison -with the specific gravity) and a marked reten- 
tion of urinary solids takes place. The next table (Table 9) gives 
a summary of the water e.xchange in these different groups. It is 
seen that the non-edematous chronic nephritic loses about 4 times 
as much body water as the edematous nephritic; further, that 
edema unassociated witli kidney disease does not prevent a large 
dehydration. These facts may be interpreted in either of two waj's: 
(1) The kidneys of persons afSicted with the edematous type of 
nephritis hold back water and solids. (2) The water needed to 
form a large volume of urine does not reach the kidneys, because 
it is too firmly attached to the tissues throughout tlie body. A 
decision is easily reached by the simple e.xpedicnt of causing these 
various groups of persons to drink a large amounfiiof water. Table 
10 shows the outcome of such an experiment. Of chief interest is 
the enormous increase in the volume of the urine displayed by the 

Tadli: 9. — W.vTBii ExcriANCB — R exai, DisiBAsr.. 


Subject. 

Normal 

Chronic nephritis, no edema 
Chronic nephritis, massive edema 
Severe anemia, marked edema 

Available, 

grams. 

. . 7G0 

. ■ . 093 

5-10 
. . 769 

Excreted, 

grams. 

1724 

2840 

1053 

2050 

Dch.vdrstion, 

grams. 

903 

2147 

507 

1881 

Case diagnosis. 

Tahlk 10, 

Part A, water r»‘strict<‘d. 

Grams j>er hour. 

Part P, water ns de-'irrd. 

Grams iv*r hour. 

Normal ..... 

Urine 

water. 

20.se 

Urine 

solids. 

1.415 

Urine 

water. 

36.55 

IMnr 

1.515 

Chr. iicphriti.s 

No. 30. With hyperteasion 
No edema 

75.10 

1.375 

205.10 

1.572 

Chr. pareiich. 

No. 20. Noiihriti- . 
ICdema marked 

.0,78 


101 .',0 

1 II3 
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edematous nephritic when much water is taken. And accompanying 
this response is the three-fold increase in excretion of urinary solids. 
Clearly such kidneys can excrete large amounts of water and solids 
when the water reaches them. Renal edema cannot therefore be 
attributed to impermeability of the kidneys. 

Such evidence makes it clear that the kidneys of both types of 
chronic nephritics need more water than the normals to remove 
the same amount of waste. If sufficient water does not reach the 
diseased kidneys, retention will inevitably occur. Edema fluid is 
not available to the kidneys and should not be thought of as part 
of the supply of water. Hence it is just as important for edematous 
nephritics to ingest large amounts of water as it is for nephritics 
without edema to do so. 

In order to demonstrate the value of furnishing a large amount 
of water to patients with renal disease, the following cases are 
presented : 

Case 1 . — Chronic Nephritis Without Edema. Tliis patient, aged 61, was 
a typical example of chronic nephritis with uremia. When admitted to the 
University Hospital, there were present drowsiness, twitchings, albumin, 
red cells and casts in the urine, and a blood non-protein nitrogen of 123 
mg. per cent. The concentrating ability of the Wdneys was 1.010 (specific 
gra'V’ity). At this concentration a minimal urine output of 2200 cc. is 
required for the excretion of the average amount of waste products. There- 
fore, it was concluded to force fluids to the extent necessary to obtain at least 
that urine volume. It was found that when he received 5000 to 8000 cc. 
of water daily, the desired output of urine was obtained. As long as the 
urine output was above 2500 cc. daily, the blood non-protein nitrogen 
decreased progressively. It fell from 150 mg. to 75 mg. per cent in 11 days. 
This is very strildng when one considers that the renal damage was so 
severe that the patient succumbed in uremia a few daj's later. Even under 
these conditions the kidneys were able to reduce the blood non-protein- 
nitrogen when the water intake was sufficient!}’' large. 

Case 2 . — Chronic Nephritis With Edema. This patient was t}’pical of 
that group of young individuals 'with chronic nephritis and massive edema 
of insidious onset. She had been a patient in the University Hospital on 
previous occasions. Each time she had had massive edema with ascites, 
marked albuminuria, casts and red blood cells in the urine. Tlie blood non- 
protein nitrogen and blood pressure had always been normal. At the last 
admission the above findings were again present. The blood non-protein 
nitrogen was 40 mg. per cent and the blood pressure was systolic 164 and 
diastolic 112 mm. Hg. In spite of the edema, she was given 5000 to 6000 cc. 
of water daily. During a period of 30 days the patient’s weight decreased 
from 51.0 to 38.4 Idlos and the blood pressure dropped to systolic 124 and 
diastolic 74 mm. Hg. Since she had been receiHng an adequate diet, the 
loss of 11.6 kilos (25.5 pounds) was due to loss of edema. 

The above examples make it quite clear that patients with renal 
disease should always receive enough water so that the specific 
gravity of their urine is at all times well below the maximal gravity 
of which their kidneys are capable. It needs to be repeated that 
edema is not a contraindication to such therapy. 

The physician encounters many patients whose kidneys are 
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normal but who are ingesting little or no fluid, or who arc vomiting 
or having a watery diarrhea. ]\4ay the failure to consider the 
amount of water at hand for renal function under such circiini- 
stences jeopardize the previously normal kidneys? Attention 
directed toward this point has afforded us evidence that e^■en 
normal kidneys may be at a great disadvantage through lack of 
water. 

The following records show how various degrees of renal damage 
may unwittingly be permitted to develop : 

Case 3. — This patient, aged 38, had suffered from attacks of se\’ere 
headaches, drmvsiness, and sensorj' disturbances of the ' e.vtremitios for 
2 3 'ears. During this period he had liad li.^jertension iritliout albuminuria. 
On October 23, 1932, another severe headache developed, accomjianiccl 
bj^ an increasing drowsiness that ended in coma. The ne.vt da}' the patient 
was_ admitted to the University Hospital. The coma was obvious. In 
addition, perspiration was so marked that huge beads were I'isible on the 
body at all times. The respirations were deep and rapid. The fundi showed 
marked arteriosclerosis of the retinal vessels with retinal hemorrhages. 
Systolic blood pressure was 160 mm. Hg, and the diastolic 90. Up to 
October 26th the patient received no fluid other than that yielded by the 
oxidation of his owm tissues. This amounted to about 500 cc. daily. During 
this period he voided about 500 cc. of urine dail}’. But as already made 
clear, he must have lost much water by evaporation from the skin (ijerspirn- 
tibn) and lungs (rapid respirations). The conditions permitted us to cal- 
culate that this amounted to about 2500 cc. daily, xlccordingly, the 7000 
to SOOO cc. lost from October 23d to 26th must hai’e reduced the water 
normally present in his body to the extent of 7 to 10 per cent. On the 
morning of October 26th the urine contained 1 per cent of albumin, many 
casts and red blood cells, and the blood non-protein-nitrogen had risen to 
75 mg. per cent. Howei'er, the specific gravity of the urine was 1.030 ami 
tliis meant that the renal function was still normal. Accordingly, one 
could not attribute the retention to renal disease. It was, in fact, solely 
due to lack of water, for when the patient received SOOO cc. of water 
intravenously, there was a sharp fall of the blood non-protein nitrogen to 
50 mg. per cent witliin 24 hours. He died on the 2Sth. Necropsy clearly 
indicated that the coma had been caused by cerebral liemorrhagc. The 
kidneys revealed no gross nor microscopic abnormalities. 

On the basis of tliese data it would seem that when the body is 
dehydrated to the extent of 7 per cent of its iveiglit, tlicrc b only a 
small reserve of body water left. As a result, the water available 
to the kidneys is not sufficient for the excretion of the waste jirodtict.s 
in .spite of their high concentrating ability. Furthermore, this 
amount of dehydration is enough to jiroduce albuminuria, cast.s and 
red blood cells in the urine. But not enough renal damage lia.s yet 
occurred to reduce significantly the concentrating ability of the 
kidneys or cause marked morphologic changes. Dehydration of 
this type is often o^•erlooked by failing to consider those Ins'^e.s of 
water from the body other than the urine. 

Case 4.— This jiationt was a youth .aged 17. It w,<is known that hi' 
urine h.ad been nonnal in the iia.^t and no urinary ahnonnalitie' were 
when he wa.s afimittctl to the University Ifo'iiital. The .-leute ifitestn.'a! 
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obstruction that caused his admission was surgical!}'- relieved 4 hours after 
the onset. Following the operation there were persistent vomiting, water}' 
diarrhea and drainage from a colostomy tube. In order to meet this loss 
of water the surgeons gave him about 3500 cc. of fluid daily. The convales- 
cence seemed to be progressing satisfactorily. But on the 16th day he 
voided only 250 cc. of urine. It contained albumin, casts and red blood 
cells. The blood non-protein nitrogen was 57 mg. per cent, the blood pres- 
sure lGO/90 and the patient was drowsy. When we compared the total loss 
of water from the body with the available water, it was found that he had 
been dehydrating himself to the extent of about 1000 cc. daily. This huge 
dehydration developed in spite of what superficially appeared to be a satis- 
factory supply of water. The effect here was so great that the previously 
normal kidneys were now able to reach a maximal concentration of only 
1.010. This striking decrease in their functional ability was evidence of 
grave damage. At this point 8000 cc. of fluid were given the first day and 
5000 cc. or more each subsequent day for about 2 weeks. As a result of 
this treatment, the blood non-protein-nitrogen and blood pressure returned 
to normal within 2 weeks. But the urine did not. Thus, the severe and 
prolonged dehydration had evidently caused so much renal damage that 
it took the kidneys several months to develop normal urine and concentrat- 
ing ability. 

The paramount importance of a sufficient supply of water is 
again demonstrated. 

We hope that we have by now convinced you that the determina- 
tion of the exchange of water is a powerful addition to our methods 
of investigating the nature of disease. 
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THE BACTERIAL FLORA WITHIN THE STOMACH AND SMAU; 

INTESTINE. 

The Effect of Experimental Alterations of Acid-base 
Balance and of the Age of the Subject. 

By Lloiu) Arnold, M.D., 

CHIC.AGO, II.I.. 


(From the Dci).artinont of Bacteriology and Preventive Medicine, University of 
Illinois, College of Medicine, and .State Department of Public Health.) 


Tin: mucosa of the gastro-intestinal tract is the covering of the 
splanchnic body surface. The physician is accustomed to think of 
the alimentary tract as a digestingand absorbing organ. The hydrol- 
ysis of carbohydrates, fats and proteins takes place within the lumen 
of this tract, hence outside of the body. Bacteria are present within 
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the lumen of the gastro-intestinal tract. Tliis is a unique body 
surface. It is a mucous membrane and has densely populated 
bacterial communities residing in direct contact with it. We wish 
to consider this body surface from the bacteriologic standpoint. , 

The bacterial flora of the normal stomach contains a few acid- 
resisting tj'pes. The flora of the duodenum and upper half of tlie 
jejunum contain a scanty enterococcal tjqje; few if any Gram- 
negative bacilli are present in the upper segments in normal indi- 
viduals^ during the postdigestive state. The contents of the ileum 
has a rich and varied bacterial flora, similar to that present in the 
large intestine. Although the lumen of this tract is a continuous 
tube, the bacterial flora varies considerably within certain levels. 
The digesting and absorbing duodenum and jejunum contain 
few bacteria. The bacterial flora of the various levels of the small 
intestine can be controlled under certain experimental conditions. 
Arnold^ re^dewed some of the results obtained in this laboratory 
upon the variations in the endogenous bacterial flora in relation to 
diet and climate. 

There is a relationship between the endogenous bacterial flora 
and the acid-base equilibrium of the contents of the small intestine. 
The contents of the duodenum and upper half of tlie jejunum has a 
hydrogen-ion concentration of approximately pH 5 to 6.5 during 
the resting 'postdigestive state. This is biocherhically the most 
active zone of tlie enteric tract. This level can under normal con- 
ditions rigidly control its endogenous bacterial flora. Exogenous 
flora swallowed by mouth rapidly disappear as viable entities from 
the contents of this part of the enteric tract. Our results ha^'e led 
us to believe that the acid-base balance mentioned above is an 
inde.x of a normal gastro-intestinal tract. The hydrogen-ion con- 
centration of pH 5 to 6.5 is not detrimental to the growtli of 
bacteria in in viiro experiments. '\Micn the mucosa of the duo- 
denum and jejunum is normal, this membrane has the power of 
controlling the type of bacterial life residing upon its surface. 

During the period of the specific dynamic action after a protein 
meal, the acid-base equilibrium of the small intestine is not disturbed, 
but the bacterial flora of the large intestine ascends up into the 
small intestine. During tlie period of specific dj-namic action there 
is an interference witli the self-di.sinfecting power of the small 
intestine. The same reaction takes place in a warm and humid 
room, it is also present after a mild form of foreign protein intoxica- 

tion.‘ _ t • 

We wish to show in this communication that the wall of tlie mte.s- 
tinal tract is not impermeable to bacteria, but that the bacterial 
flora within the lumen of the upper half of the small intc.stine can 
pass through the wall, and it is tlie function of the liver ami me.«entery 
Ivmph glands to remove from the splanchnic circulation .such bae- 
tcria as gain entrance into the body through the intestinal mucosa. 
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We wish to show that the gall bladder plays a role in this baeterial 
eycle. The diminution in gastric acid secretion with advancing 
age over 40, the changes in the types of bacterial life within the 
lumen of the small intestine, can well be associated with some of the 
dysfunctions observed in the organs within the splanchnic area so 
common in the age group over 40. 

Experiments. Methods of Changing the Distrihutioji of the Intes- 
tinal Bacterial Flora. Certain surgical procedures have been car- 
ried out upon the gastro-intestinal tract of dogs so as to fix given 
portions of the small intestine beneath the skin. Material can be 
aspirated for chemical and bacteriologic studies, and the injection 
of desired bacteria or chemicals into the lumen of the tract can be 
carried out at any desired levels.' Another method has been to 
prepare non-leaking gastric and cecal fistulce. The time, rate and 
concentration of bacteria and other substances can be followed 
from the stomach to the large intestine. We have studied the 
bacterial flora of the small intestine by combining these two methods 
upon the same group of animals. A third experimental method 
has been to sacrifice the animal after a given period of time following 
oral administration of the test bacteria. General and local anesthe- 
tics have been used to expose the small intestine and material 
injected directly into the lumen. Such animals were killed after a 
certain period of time. 

The relationship between the acid-base equilibrium and the 
bacterial flora of the duodenum was reported by Arnold and Brody.® 
When the reaction is changed by injecting alkalin-bufl'ered phos- 
phates there appears within a short period of time a coli-aerogenes 
bacterial flora which is common under normal conditions to the 
large intestine. Animals placed in warm and humid temperature 
rooms show a change in the distribution of the enteric flora. ^ The 
fecal type of flora of the lower intestinal tract was found in the 
lumen of the duodenum during the period of fever following foreign 
protein injections. The duodenal flora returned to normal as soon 
as the animal recovered.® The gastro-intestinal irritant in certain 
Salmonella food poisonings causes a change in the distribution of 
the endogenous bacterial flora.® 

Associated with the ascension or extension of the flora from the 
lower segments of the intestinal tract into the duodenum and upper 
jejunum is a loss of the power to destroy foreign or exogenous bac- 
teria ingested by mouth. The body surface covered by the mucosa 
of the upper half of the small intestine is a specialized absorbing 
area. Ferments hydrolyze proteins, sugars and fats within the 
lumen of this part of the digestive tract and absorption proceeds 
rapidly. This part of the alimentaiy canal is relatively free of 
bacteria. The undifl’erentiate<l enterococcus type composes the 
endogenous flora and these are pre.sent in relatively .small mimber.s. 

Furby® has shown that manipulation of the small intestine in the 
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anesthetized animal causes a loss of the power to control the bac- 
terial flora in contact with the mucosa. Ivaufman" has shown that 
the oral administration of saponin in mice causes the sudden appear- 
ance of a coli-aerogenes type of flora in the stomach. Associated 
with this was a cliange in the acid-base equilibrium. Xedzel® has 
extended these observations to dogs. In addition to confirming 
Ivaufman, tliis worker showed that there was an extensive invasion 
of the splanchnic organs with B. coli at the time of the alterations 
in the bacterial flora and acid-base equilibrium within the lumen of 
the stomach and upper part of the small intestine. NedzeB has 
gone farther and shown that when the stomach is isolated from the 
small intestine in acute experiments and saponin is injected into the 
lumen, B. coli appears in viable form within a few minutes. Before 
the administration of the saponin repeated cultures from the stomach 
did not show the presence of any members of the coli-aerogenes 
group. This would e.xclude ascension of B. coli from the distal 
segments of the enteric tract. Seidmon® has found a change in the 
bacterial flora and also in the acid-base equilibrium of the small 
intestine in avitaminosis. Nedzel and Arnold'" showed a cyclic 
circulation of bacteria from the lumen of the intestinal tract into 
the splanchnic circulation. The bile was shown to contain some of 
the intestinal test bacteria and in this way these microorganisms 
are returned to the lumen of the intestinal tract. These workers 
used fresh egg white as a medium to increase the rate of passage of 
bacteria through the wall of the intestine. At least a larger number 
of viable bacteria can be demonstrated to be present in the liver 
and mesenteric lymph node after the application of fresh egg white 
to the mucosa of the duodenum and jejunum. 

Finder*'-'" showed that bile and also fresh egg white administered 
by mouth cause a decrease in the acid secretion of the stomach for 
a short period after ingestion. Finder and also Simon'" have used 
bile as a vehicle to convey an antigen through the stomach and there- 
by obtain the optimum conditions for intestinal absorption. The 
inhibition of acid secretion by the stomach is accompanied by shift- 
ing of the acid-base balance, of the upper part of the small intestine 
toward the alkalin side. In our experience this is associated with 
increased permeability of the intestinal tract.' 

The wall of the inte.stinal tract does not seem to be an imjiermeabh* 
membrane. Fisher" has shown that yeast can be demonstrated in 
the liver and mesentery lymph nodes of animals after oral ingestion. 
Yeast as well as bacteria are rapidly destroyed within the body after 
passing through the miieo.sa of the inte.stinal tract. The time 
interval of examination must lx* less than bmirs: we have found 
more vialile ingested bacteria and yeast in the organs of the .splaneli- 
nic region hour after inge.stinn than at any other time interval. 

The alterations in the equilibrium of the vegetative controlling 
apparatus of the bo<ly have been produced in all of the rnelhods 
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we have employed in studying the bacterial floi'a and acid-base 
balance of the lumen of the intestinal tract as well as the permeabil- 
ity of the wall of this tract. This Avas dealt Avith in detail in connec- 
tion Avith the demonstration of Auable bacteria in the thoracic duct 
Ijunph after intraduodenal injection.^ The in vitro acidity or alkalin- 
ity of the duodenum, at the time of disappearance or prolonged 
Auability of bacteria Avithin the lumen of this organ, has not proAnd 
to be detrimental to bacteria. We haAm interpreted the acid-base 
balance and the type of bacterial flora within the lumen of the small 
intestine as dependent upon the functional status of the mucosa. 
The splanchnic body surface or the mucosa of the alimentary tract 
possesses the poAver in the normally reacting animal of controlling 
the viable bacterial flora residing Avithin its lumen and , contact 
AAuth the mucosa of the upper portion of this tract. There is a deli- 
cate adjustment of the acid-base equilibrium Avithin the lumen of the 
cephalad half of the small intestine. 

The bactericidal poAA^er of the acidity of the gastric juice has been 
studied by Johnson and Arnold*® in in vivo experiments. Dogs Avith 
non-leaking gastric flstula Avere used for these experiments. Bac- 
teria were introduced into the stomach through the fistula; speci- 
mens Avere remoA^ed at frequent time inteiwals. Bacteriologic 
cultures and chemical titrations of the relative acidity AA^ere deter- 
mined. A stomach containing free acid AA'as found to destroy the 
viability of the bacteria. When no free acid Avas present, the bac- 
teria remained Auable. These obserA’^ations substantiate the accepted 
theory of the bactericidal action of the free hydrogen-ion in the gas- 
tric juice. The acid-secreting stomach does not seem actually to 
destroy bacteria. The same bacteria reappear in the stomach as 
soon as an acid deficit occurs. We liaA'^e substantiated the old obser- 
A'^ation that many stainable bacteria are present in the contents of 
the free acid stomach although none groAV on bacteriologic media. 
But if time is allowed for the disappearance of the free acid, some 
of the bacteria groAV on media. Bacteria AA^ere introduced into a 
fasting acid-deficit stomach. Specimens remoA’’ed at frequent inter- 
A\als shoAA’^ed a large number of Auable bacteria. The animal AA’as 
alloAA^ed to smell meat. The free acidity folloAA’ing this method 
of stimulation of gastric juice AA^as associated Avith non-viablc or 
culturally sterile gastric contents. After this period of stimulation 
had passed and an acid-deficit AA’as again present, the test bacteria 
introduced at tlie beginning of the experiment reappeared in large 
numbers. In all of our experiments there AA’as a correlation betAveen 
the acid-base balance of the contents of the lumen of the stomach 
and the A’iable bacteria. When free hydrogen-ions appear, the bac- 
teria Avithin the contents are non-A’iable. Bacteria are A’iable Avhen an 
acid-deficit condition exists. Taa’o waA-es of free acidity AA'ith alter- 
nating acid-deficit periods OA'cr a time interval of G hours lun’e been 
frequently obserA’cd. The subcultures of. the contents are sterile 
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during periods of free acidity and the cultures are overgrown witli 
the test bacteria during periods of acid deficit. Johnson and Arnold 
removed specimens from tlie free-acid stomach, after introducing 
bacteria, and neutralized this material in vitro. Subcultures made 
from, the original acid-reacting gastric contents and the neutralized 
specimens were sterile. When bacteria are viable in an acid- 
deficit stomach and some of the contents is removed and ocidWcd 
in vitro, the subcultures become sterile on the same media. The 
bactericidal action of the free liydrogen-ion can be demonstrated 
in in vitro experiment. 

Johnson and Arnold investigated this phenomenon of viability 
of bacteria within the gastric lumen in the following manner: The 
gastric response of each of our ex'perimental animals was well 
knovm after working for 15 months with them. Bacteria suspended 
in saline were introduced into the free-acid secreting stomach of a 
dog. The total contents was remoi'ed as soon as it ivas completely 
acidified. Bacterial cultures were made. This material was next 
neutralized with sodium liydroxid solution. Cultures were again 
placed upon agar and in broth. TJie neutral content was now intro- 
duced in an acid-deficit stomach of a second dog. Of the original 
test bacteria 200,000 per cc. would appear in a viable state within 
5 minutes in the second dog. Both of the free-acid reacting material 
from the first dog’s stomach and this same specimen after in vitro 
neutralization was sterile when cultured in the same amounts upon 
tlie same media. If the same experiment is repeated, but tlie neu- 
tralized gastric contents of the first dog is passed through a Bcrkefckl 
filter, no test bacteria can be demonstrated in the gastric lumen of 
the acid-deficit second dog. We arc not dealing with a filter-passing 
substance as determined by this technique. Nedzefi'^ performed 
acute experiments upon dogs under nembutal anesthesia. The stom- 
ach was isolated and Johnson’s findings were substantiated. Intra- 
cutaneous injections of histamin were used to produce acid secre- 
tion. Alkalin phosphate was introduced into the gastric lumen to 
neutralize the acidity. The stomach was separated from tlie duo- 
denum and regurgitation of intestinal contents into the gastric 
lumen was excluded. Test bacteria arc non-viable when transferred 
from the stomach containing free acid to growth promoting mcdin. 
But if alkalin phosphate is now introduced into the gastric contents 
to neutralize the free acid, the te.st bacteria originally introduced 
become viable and grow when placed upon nutrient media. 

The control of the bacterial flora within the lumen of the stomach 
seems to be a complicated mechanism. The acid secreted by the 
mucosa docs not seem to be bactericidal within the lumen of this 
organ.' Another interesting observation was recorded by Bynn. ' 
This worker used a modification of Ilaudiiroy’s'’’ technique of a 
scries transfer of bacterial cultures. J’lic pnstdigestive emjitv 
stomach and duodenum were shown to be free of any bactenai 
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growth wJien surface swabs were smeared well over agar media 
and incubated 48 hours. But if this apparently sterile agar surface 
is washed off with a little sterile saline and transferred to a second 
agar petri dish, smeared well over the surface and again incubated, 
no visible growth occurs on the surface. Ryan repeated this tech- 
nique for several transfers. After the 5th to the 20th transfer a 
growth would appear on the agar surface. There have been controls 
with only saline used for the original inoculation and these transfers 
have remained sterile for over 50 transfers. The mucosa of the 
stomach and duodenum are not sterile if the technique used by 
Ryan is employed. This same technique is now being applied to a 
variety of apparently sterile materials. 

Andrews and his coworkers^®-^'’ have shovm that bacteria already 
present locally in tissue can be made to multiply when the area is 
damaged in certain ways. It is interesting to note that the B. 
welchii was the organism of greatest concern to Andrews. This is the 
spore-bearing type of intestinal bacteria. The work in this labora- 
tory has dealt mainly with the bacteriology of the upper part of the 
small intestine. Fisher®^ has sliown that yeasts are absorbed from 
the large intestine in dogs. A particularly interesting part of 
Fisher’s experiments dealt with the increase in the viable yeast 
cultured from the internal organs after rectal injection of yeast 
and oral administration of egg white. Shuger®® showed that after 
the introduction of sterile saline by rectum to dogs, B. coli could 
be cultivated from the mesenteric lymph node, liver, spleen and 
lung of 75 to 100 per cent of the animals within 15 minutes. The 
viable bacteria decrease rapidly and are not demonstrable after 45 
minutes. Certain exogenous bacteria were suspended in saline and 
administered by rectum and were cultivated from certain mternal 
organs shortly after intrarectal injection — B. prodigiosus, B. murii 
and B. welchii were the bacteria used by Shuger. Reith and 
Squier®'® have shown tliat 293 healthy persons gave 113 positive 
blood cultures. Some of these had demonstrable focal infections 
but could be classed in general as healthy persons. It is entirely 
possible that there is a physiologic bacteriemia in the portal blood 
returning from the gastro-intestinal traet. The tjqies of bacteria 
eomposing tlie endogenous flora of the intestinal tract (enterococci, 
Streptococcus fecalis, coli-aerogenes, aciduric bacteria) arc non- 
antigenic. This may well be due to the early and persistent contact 
these bacteria have with tlic body cells. They normally pass into 
the portal system and also in the lymph system and are usually 
phagoc 3 i;ized within the splanchnic area. 

The physician seldom considers the lining mucosa of this tract 
as a body surface. 'When considered from this standpoint the con- 
tents of the lumen of the enteric canal becomes important. The 
acid-base equilibrium of the material ivithin the lumen of tlie gastro- 
intestinal tract as well as the variety and density of the bacterial 
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communities residing upon this body surface are of importance in 
health and disease. TJie gastro-intestinai tract imist he considered 
from a new standpoint or rather tlie present viewpoint should be 
extended to include certain newer bacteriologic information. TJie 
changes in the functional status of the gastro-intestinai tract during 
the last third of life are well laiown. There arc changes in tlie 
response of the gastric mucosa to physiologic stimuli as recorded 
by a variety of reports upon gastric aspiration of older people. 
Van der Ries-'* reviewed the literature upon the relationship between 
the acid gastric secretion and the bacterial flora of the small intes- 
tine. Diminished concentration of acid in the stomach was asso- 
ciated with an increase in the number and also an increase in the 
variety of bacteria within the lumen of the small intestine below 
the pylorus. Ricen, Sears and Downing-^ found onl^' a few aciduric 
bacteria in the duodenum of their normal subjects. They found a 
mLxed and rich flora in this region in achlorh 3 'dric patients. Bloom- 
field and Keefer^®--^ concluded that as people grow older thev' tend 
to secrete a less acid gastric juice. Davies and James’* report upon 
the gastric analj'sis of 100 normal health}’- people over 60 years of 
age; achlorhydria was present in 32 per cent, h}-pochlorhydria in 
12 per cent, normal in 43 per cent and high secretion in 13 per cent. 
Poeschel-* found anacidity so prevalent in older people that he 
cautions against placing too much weight on this test in gastric 
carcinoma diagnosis. MacLcan and Griffiths*® and Norris'" have 
emphasized the automatic and self-limiting process of gastric acid 
secretion. Klinge** considers the gastric mucosa to have a bac- 
terial killing power independent of its h}'drochloric acid secretion. 
Mueller and Petersen** called attention to the fact that gastric 
secretion is associated with hyperemia, dilation of the stomach and 
during this physiologically active phase of the stomach and other 
glands in the splanchnic area there is a relative decrease in the 
functional status of the skin and underlying muscle systems. They 
bring up the autonomic regulation of gastric secretion as a corre- 
lated function of the vegetative ner\-ous system. Metticf'* has 
shown the dependence of the acid-base equilibrium of the upper 
end of the small intestine upon the acid content of the lumen of the 
stomach. .Stuart** has shown that there arc two toxic substancc.s 
in B. coli cultures. The Bcrkefeld filtrate of a 48-hour B. coli cul- 
ture contains a heat-labile neurotropic toxic .substance. The Bcrke- 
feld filtrate of a ]4-day-old broth culture of B. coli contain.s a heat- 
stable ontcrotropic toxic sub.stance. The oral administration of 
2.0 cc. per kilo to rabbits every 3d day for o weeks of this enfero- 
tropic toxic B. coli filtrate eamses diarrhea after 3 to 1 weeks, loss 
of weight and death after S to 12 weeks, fi'he rabbhs were young 
and fed carrots and cabbage daily. 'I'he controls g.aiiied w<-ight m 
. the normal manner. Plantenga*® carried out a similar e.\periuient 
upon young calves and ob.served similar reactioms. It is then po” 
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sible to cause a chronic diarrhea in certain animals by continuous 
oral administration of by-products of growth of B. coli. Stuart 
isolated the coli strains used in his experiments from rabbits, he 
was using the endogenous coli for this animal. Moro’s^'-^® ideas 
upon the endogenous source of summer diarrhea in infants is an 
example of the type of reaction under discussion. Moro found a 
rich B. coli flora in the duodenum of infants with dyspepsia and 
fever associated with diarrhea, and could not find any abnormal 
bacteria in the feces. He regarded the B. coli in the duodenum, 
where they are normally seldom found and if so only in small 
numbers, as the source of the toxic material causing the symptom 
complex in these infants. CateP® can be cited as doing a type of 
work along the same line from Bessau’s Clinic. The various fatty 
acids produced from milk by bacteria found in the upper enteric 
levels have been investigated by this group of workers to explain 
the systemic intoxication of infants. The author’s conception of 
this problem has been published elsewhere. 

The changes in the acid-base balance and in the endogenous 
bacterial flora of the upper part of the small intestine during advanc- 
ing ages over 40 bring up a question of gradual alterations in the 
normal equilibrium with the development of a chronic or persistent 
disturbance within the lumen of the duodenum and upper jejunum. 
In our experimental work we have been led to believe that more 
bacteria can be demonstrated to be viable in the splanchnic organs 
if we can change the gastro-intestinal tract to approximate that 
found in the hypogastric functioning types so often encountered 
in older people. 

Summary. The mucosa of the gastro-intestinal tract has been 
considered as a body surface covering layer. The acid-base balance 
and the bacterial flora of the stomach, duodenum and jejunum are 
associated together. Alterations in the acid-base balance toward 
the alkalin side arc associated with the appearance of a coli-aerogenes 
type of flora in the duodenum and even in the stomach. Evidence 
has been presented to show that in addition to ascension of this 
flora, the same types can appear within the lumen after the con- 
tinuity of the tract has been interrupted. Attention is called to 
the importance of the bacterial flora in contact with this splanchnic 
body surface in the older age groups. This may be a significant 
factor in some of the degenerative or retrogressive diseases of later 
life. The action of the acid gastric juice upon bacteria has been 
shown to be more bacteriostatic than bactericidal in nature. These 
findings are significant from an epidemiologic standpoint. 
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STANDARDS FOR MAXIMUM RETICULOCYTE VALUES 
FOLLOWING VENTRICULIN AND INTRAVENOUS 
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K.MUA' reini.'^.sion in pernicious jineinid is accompanicfl lo’ fo 
iiiercnsc in rcticiilatcfi red blood cells. 'J'lic dctfroc of r.-ticiilccyt'' 
response vas shown hy iNIinot and his a.^isociafes (») be iinilonii aii' 


INTRAVENOUS LU^ER EXTRACT THERAPY IN PERNICIOUS ANEMIA 4S1 


predictable in relation to the erythrocyte count before treatment 

with liverd Subsequent!}’' the daily determination of the retieulo- 

eyte percentage until a maximum value is obtained has been the 

generally accepted means of assaying the potency of other modes 

of treatment proposed for this condition. 

0.73 - 0.2 Eo , ^ . , , , . . 

Qg obtciiiiGci by corubiniD^ tnc 

= 0.73 - 0.2 Eo, 


The formula: R = 


0.73 + 

two equations of Minot and Cohn: EpR = 


I-R 


in which Eo represents the erythrocyte count at the beginning of 
treatment, Ep 'the erythrocyte count at the time of the maximum 
retieulocyte response, and R the maximum percentage of reticulo- 
cytes, was found by Riddle in this laboratory to be reasonably 
accurate in predicting the magnitude of the retieulocyte percentage 
response in cases treated with the usual dose of liver extract orally.* 
Observations on patients undergoing treatment with desiccated 
stomach derived from 265 gm. of original tissue indicated that a 
definitely greater response could be expected from this form of 
therapy than from the oral administration of liver extract No. 343, 
derived from 600 gm. of fresh liver.® With the assistance of Dr. 
W. D. Eaten, of the mathematics department of the University of 
Michigan, a formula has been devised which expresses the matlie- 
matical relationship between the initial erythrocyte count and the 
maximum reticulocyte percentage, the data employed being obtained 
from the study of 43 cases of pernicious anemia each receiving 40 gm. 
of desiccated stomach daily. 


91. G_ - 25.9 Eo 
l"' + ' . 57 Eo 


A similar formula has been prepared from the initial erythrocyte 
count and the maximum reticuloeyte percentage values obtained 
from 39 cases of pernicious anemia each treated with a smgle dose 
of intravenous liver extract made from 100 gm. of liver. This form 
of therapy leads to a reticuloej’te response of considerably greater 
magnitude than is secured from the oral administration of liver, 
liver extract, or desiccated stomach. 

^ 93^7 - 24 Eo 
1 + .47 Eo 


Curves are presented which express the correlation of the initial 
erythrocyte counts and maximum reticulocjde percentage responses 
obtained with oral liver extract (Riddle), desiccated stomach and 
intravenous liver extract therapy. 

- Tables are given of the expected maximum reticulocyte percentage 
response calculated by the above forrnulaj from various initial 
ervthrocvte counts. 
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The Expected Maximum Reticclocite Pebcextagb Afteb Djfperext Modes 
or Tbeatmext inPebxicious Axesha, -htth Vauious Red Blood Cell Counts. 


Oral Liver Extract 
(From 600 grams of 
liver daily). 

^ 0.73 - 2 Eo 
^ 0.73 + 0.8 Eo 


Desiccated Stomach 
(From 205 grams of 
stomach daily). 

R = ai C - 25.0 Eo 
1 + .57 Eo 


Single Intravenous Dose 
of Liter Extract 
(From 100 grams of liver). 
P _ 93.7 - 24 Eo 
1 + .47' E^ 


Eo 


R 


Eo 


R 

Eo 


R 

0.4' 


61.9 


0.4 


66.1 

0.4 

SS 

70. S 

0.5 


55.7 


■ 0.5 

= 

61.2 

0.5 

a- 

00.1 

0.6 


50.4 


0.6 


56.6 

0.6 


01.8 

0.7 


45.7 


0.7 

= 

52.5 

0.7 

a- 

57.8 

O.S 

= 

41.6 


O.S 


4S.7 

O.S 


54.1 

0.9 

= 

38.0 


0.9 

= 

45.1 

0.9 


50.0 

1.0 

= 

34.6 


1.0 


41. S 

1.0 


47.4 

1.1 


31.7 


1.1 


38.8 

1.1 

RS 

44.3 

1.2 


29.0 


1.2 


36.0 

1.2 


41.5 

1.3 

= 

26.5 


1.3 

= 

33.2 

1.3 

rsr 

38. S 

1.4 

= 

24.3 


1.4 

= 

30.8 

1.4 

SS 

30.2 

1.5 

= 

22.3 


1.5 

= 

28.4 

1.5 


33.8 

1.6 

= 

20.4 


1.6 


26.2 

1.6 


31.5 

1.7 


18.7 


1.7 


24.2 

1.7 

SS; 

29.4 

l.S 

=s 

17.1 


l.S 

= 

22.2 

l.S 

S9 

27.3 

1.9 

=s 

15.6 


1.9 

S 

20.3 

1.9 


25.4 

2.0 


14.1 


2.0 

= 

IS. 6 

2.0 


23.5 

2.1 


12.9 


2.1 

= 

16.9 

2.1 

ss 

21.8 

2.2 

= 

11.6 


2.2 


15.4 

2.2 

ss 

20.1 

2.3 

= 

10.5 


2.3 

= 

13.9 

2!3 

ss 

18.5 

2.4 

= 

9.4 


2.4 

= 

12.4 

2.4 

ss 

16.9 

2.5 


8.4 


2.5 

ss 

11.1 

2.5 

ss 

15.5 

2.6 

e= 

7.5 


2.6 

ss 

9.8 

2.6 

ss 

14.1 

2,7 


O.G 


2.7 

s 

8.5 

2,7 

s 

12.7 

2.8 


5.7 


2.8 

= 

7.3 

2.8 

=s 

11.4 

2.9 

= 

4.9 


2.9 


6.2 

2.9 

SB 

10.2 

3.0 

= 

4.1 


3.0 


5.1 

3.0 


9.0 

3.1 

Sr 

3.4 


3.1 

— 

4.1 

3.1 


7.8 

3.2 

= 

2.7 


3.2 


3.1 

3.3 


0.7 

3.3 

= 

2.1 


3.3 

= 

2.2 

3.3 

= 

5.3 

3.4 


1.5 

f 

3.4 


1.2 

3.4 


4.0 

3.5 

= 

0.9 


3.5 

= 

0.3 

3.5 

=a 

3.0 


Eo = Initial red hlood ceil count in millions pore. mm. 
R = Maximum reticulocyte percentage. 


It should bo borne in mind that the error in countinj? red blood 
•cells wlien tlicir number is tvitliin normal limits is about 5 jier cent. 

i that with lower counts the error may be greater. J'urtheniiore, 
a's the number of reticulocytes in the peripheral blood is constantly 
fluctuating, it is unlikely that the maximum value will be obtained 
when only one count is made daily, Conserpiently strict agreeinent 
between the data of the tables and observations on individual 
patients is not to be expected. 

The significance of the different degrees of response on the part 
of the reticulocA'tes probably lies in the rate at Avhich tlie potent 
material reaches the bone marrow, and not on the tot.-d amount of 
potent material administered to the jiatient. ^Vhe^eas a maximum 
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reticulocyte response may be obtained with an extract derived 
from 100 gm. of liver given intravenously, at least 30 times this 
amount is required via the oral route. This suggests either incom- 
plete absorption from the gastro-intestinal tract or partial destruc- 
tion by digestion. The substance normallj'' present in the stomach 



Correlation of maxiniiim reticulocyte values and initial blood cell counts during 
treatinent with oral liver e.Ttract and Vcntriculin (daily) and intravenous liver 
extract (sinplc injection derived from 100 prams of liver). 


which is believed to jilay an essential part in the formation of red 
blood cells is associated with digestion and its ultimate effect upon 
the bone marrow is dependent upon absorption by the gastro- 
intestinal mucosa. The active principles of stomach and liver 
differ in their jihysical and chemical properties. In the normal 
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individual it has been shown that the liver is a storage depot from 
which the hematopoietic substance may be transported by the blood 
to the bone marrow as required/ In this process gastro-intestinal 
absorption plays no part. This difference in the mode of utilization 
by the normal individual of the blood-forming substances present 
in his stomach and liver offers a possible explanation of the superior- 
ity, in pernicious anemia, of the oral administration of stomach to 
that of liver in smaller dosage per gram of original tissue. On the 
other hand, liver extract intravenously approximates more closely 
the normal method by which a substance stored in the liver would 
be supplied to the rest of the body. The tables of normal ‘‘reticulo- 
cyte response” maj'- be used as standards in evaluating the potency 
of liver or stomach tissue preparations. A maximum reticulocyte 
percentage significantly below these percentages when correspond- 
ing dosages have been used in a patient with true pernicious anemia 
suggests (a) inadequate potency, (b) an infection prei'enting a 
proper response, (c) incomplete absorption, (d) arteriosclerosis.® 

Conclusion. A comparison is drawn between reticulocyte response 
in pernicious anemia induced by customary doses of oral liver 
extract, desiccated stomach (Ventriculin) and intravenous liver 
extract. It is suggested that the effectiveness of tliose modes of 
treatment depends upon the amount of potent material wliich 
becomes available to the bone marrow. 
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THE EFFECT OF EXERCISE ON THE LEUKOCYTE COUNT IN 
PULMONARY TUBERCULOSIS. 

By Jacob Iva.aiin.sky, i\Lr)., 

HKKIOn rllYSlCI.VK, MIDDLESEX COCKTV SXXATOIIIU.M; l.VHTnCCTOl! IN TCai.llCI-I.O'l-'. 
nosTO.v uxivr.nsiTv sciioon or iii;d)cine, 

W.M.TIIAM, MASS VCIIC.SETTS. 


Reports dealing with the leukoeytic pieftiro in pulmniutry ftilwr- 
culo.sis u.sually stress the importauee of taking tlie eonnts dtirmt: 
morning hours and during the same hour of the day for the same 
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patient on successive counts. The state of the patient, especially 
with reference to rest and posture before and while the count is 
taken, was given little consideration. The investigations of Garrey 
and Butler'-"-'’’'* show how alterations in the physiologic state of 
the normal individual may result in definite and, at times, marked 
changes in the leukocyte count. These investigators have found 
that when a normal individual is in a state of complete relaxation 
resting in a recumbent position, the leukocyte count falls rapidly 
and progressively until after a sufficient time, usually less than 1 
hour, the count will reach a minimum which for most human indi- 
viduals lies between 5000 and 6000 leukocytes per c.mm. of blood. 
This level they'have designated “basal level.” For most individuals 
pursuing the ordinary routine work of a medical school laboratory 
the leukocytes averaged around 9000. This they have designated 
“activity level.” They also state that under severe physical effort 
the count may reach very high levels and that nervous and psychic 
factors may also raise the leukocjde count. The “basal” count in 
a given individual was found by these authors to be constant from 
day to day. They did note, however, that there was a slight increase 
in the “basal level” in the late hours of the day. The rise in the 
leukocyte count following alterations in the physiologic state of the 
individual is attributed by these investigators to vasomotor changes 
which result in the liberation of leukocytes trapped in unused 
capillaries. 

Since February, 1932, a series of patients with pulmonary tuber- 
culosis on the author’s service was followed with frequent total 
and difl’ercntial leukocyte counts; over 1000 counts Avere made and 
since June, 1932, following the lead of Garrey and Butler, all the 
counts AA^ere made under “basal” conditions. In a fcAA’ instances 
leukocyte counts AA^rc also made after a fcAA- minutes’ AA'alk, and 
AA'hen the results of the “basal” and “activity” counts AA'ere com- 
pared, it AA’^as noticed that the A'^ariations were marked in some cases 
and indifferent in others. It AATas, therefore, thought that it might 
be of interest to note the effect of exercise on the Icukoc^-tic picture 
in a larger group of tuberculous indhuduals. 

Method and Results. In a group of 50 patients AA-ith pulmonary- 
tuberculosis one “basal” and one “actiA'ity” count AA-ere made. 
For the “basal” count it aa-os required that the patient be in bed 
and at rest for at least 1 hour before the count was taken. The 
patient aa'os not alloAA'ed to read, listen to the radio, or engage in 
conA-ersation AA-ith room-mates. The patient remained in the recum- 
bent posture AA’hile the count AA’as taken. For the “actiA'ity” count 
the patient AA-alked to the laboratory (this department is located 
in the same building AA'here the ])atients are lioused). In some 
instances tlic jiatient AA'as brought to the laboratory in a Avheel 
chair. The activity count AA'as taken AA'hile the patient Avas in a 
sitting position. 4’hc time that elapsed betAveen the basal and 
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activity counts varied between 3 and 15 minutes. AH counts were 
taken between 9 and 10 o’clock in the morning. In all counts certified 
pipettes and counting chambers were used. The average of four 
large squares was taken for the total count. For the differential 
counts (Wright’s blood stain), 200 cells were counted for each 
smear— polymorphonuclears, lymphocytes, monocji:es, eosinophils, 
and basophils. Since the significance of the eosinophils and the 
basophils in the tuberculous process is still an unsettled problem, 
these two types of cells will not be included here. The author has 
done all the differential counts and the total counts were done by a 
well trained technician. 

No definite relationship could be established between the extent 
and activity of the lesion and tlie changes in the leukocji:e count 
due to exercise. The time interval between the basal and acti\'ity 
counts likewise did not seem to definitely influence the activit}^ 
counts. 

The activity counts were increased in 38 cases and decreased in 
12 cases. Out of the first group, 19 cases showed increases of less 
than 2000 cells. In 18 cases, the increases ranged between 2100 and 
6800 cells and in 1 case the activity count showed a gain of 16,900 
cells. In the latter instance the patient walked down from the third 
to the ground floor while on his way to the laboratory instead of 
using the elevator as he was instructed to do (this patient has been 
on all day bed rest treatment since October, 1931, and this was his 
first A'cnture in walking down three flights of stairs). 

Of the second group, 8 cases showed decreases ranging from 200 
to 1950 cells and in 4 cases tlie decreases ranged between 2500 and 
5100 cells. 

Variations in the differential counts occurred in cases witli 
increased as well as in those with decreased total activity counts. 
All cell types were afl’ected and variations exceeding 100 per cent 
were noted in a considerable number of cases. The inonocytc- 
b'mphocvte ratio showed striking changes in some instances. 
(Table 1.) . . . ' , 

Comment. Garrey and Butler, in their observations on normal 
individuals, found that a change from recumbency to standing 
posture causes an immediate rise in the cell count and the activity 
level is reached in less than 2 minutes. A drop in the cell count 
following exercise in some of the cases in this study was, therefore, 
a rather unexpected fiiuling. It is noteworthy, however, that L 
patients out of the 12 who .showed decreases in their activity counts, 
unlike the other 44 patients in tlie series, were unaeciistomed to this 
liroeedure. I'liree others in the grou]) were of the high-strung, 
nervous type, and 1 patient, although he hail been liaving repeati i! 
ba.‘^al counts for .several months, was neverthele.ss still skejJtiral 
about the nee<l of staying in bed at rest for a whole hour before a 
blood count is taken. There is, therefore, the po.ssibility that tiies'* 
patient.s were under a certain rleg^rcc of ncrvou.s U'nsiori while tlse\ 
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were awaiting their basal counts. This might have increased their 
attempted basal counts to an extent sufficient to overbalance the 
effect of exercise on their second blood counts. 


Table 1. — Data fob Basal and Activity Leukocyte Counts in 50 Cases of 
Pulmonary Tuberculosis. (Counts Expressed in Thousands.) 


Basal leukocyte counts. Activity leukocyte counts. 
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The interpretation of the leukocytic picture in pu]monar\^ tuber- 
culosis is based on the concept that each cell type plays a certain 
role in the tuberculous process. The pol^^unorphonuclear leukocyte 
is regarded as the chief cell in the formation of tuberculous abscesses, 
the monoc\d:e is principalis' concerned in tubercle formation and 
the lymphocyte is associated svith processes of repair. Predominance 
of a cell tj'pe or an increase or decrease of one or more of these cell 
tj-pes in the peripheral circulation are tliought to reflect the status 
of the tuberculous lesion. Obviousl}^, variations in the leukocytic 
picture due to alterations hi the physiologic state of the patient 
may obscure the true condition of the case. Such physiologic 
variations may be eliminated to a certain e.vtent by doing the leuko- 
cjde count under basal conditions. 

Summary. 1. In 50 tuberculous patients leukoc;\d:e counts were 
made after 1 hour’s rest in bed and the results compared with those 
ofjblood counts taken after some e.\ercise. 

2. Thirty-eight cases showed an increase in their total counts 
following exercise (increases of more than 2000 cells were obtained 
in 19 cases); 12 cases showed a decrease in tlieir total counts taken 
after exercise. 

3. Striking variations were noted in some of the differential 
counts taken after exercise; increases in the cells of some types 
exceeding 100 per cent were encountered. 

4. The value of performing leukocyte counts under basal condi- 
tions in the study of cases with pulmonary tuberculosis is empha- 
sized. 

Note. I wish to c.\prcss my appreci.Ttion to Dr. Sumner II. Remick, superin- 
tendent of the Middlesex County San.ntorium, for his interest in this study. 

I am indebted to Miss Olive F. .-Vlleb.nugh for much v.alunble technical assistance. 
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SPONTANEOUS CEREBRAL VASCULAR ACCIDENTS IN 
DIABETES, 

By WiLLfAM P. Jordan, AI.D., 

A?CI> 

Preston Watters, IM.D., 

IlO^TO^^ MASS, 

(From the .lodin Oialwtic Unit .and the George F. Baker Clmie of the 
Now EtiKhuid Deaconess llospil.-il.) 

Autf.uiosoi.eROSI.'^ i.*^ now the chief foe of diabetifs, cau.dmf 
per cent of the deaf h.*; in the late Panting era (.loslin, 1930). A 
the fatal case? due to arterioselerosi.s in the entire Panting er.\. 
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predilection was shown for tlie heart in 43 per cent, for the periph- 
eral arteries in 30 per cent, and for the brain in 16 per cent. Root 
and Graybiel (1931) of this clinic have described the most important 
phase of arteriosclerosis of the heart, and McKittrick and Root 
(1928) have described such disease of the peripheral arteries. We 
now present a brief report of the third most important group of 
arteriosclerotic, diabetic patients: those suffering from cerebral 
vascular disease, which causes 7 per cent of all diabetic deaths 
(Joslin, 1930). 

The present report deals with 70 unselected (except as stated 
below) cases of cerebral vascular accidents in Dr. Joslin’s diabetics. 
Most, but not all, of the cases had some sudden attack which left 
evidences of a unilateral brain lesion, such as hemiplegia or hemi- 
anopsia. A few of the cases had a more gradual onset of their 
trouble, suggesting thrombosis. The degree of involvement varied 
from weakness of the right hand associated with speech defect of 
2 days’ duration to complete unconsciousness and hemiplegia 
resulting in death. All of the cases can be classified as suffering from 
apoplexy. Cases due to embolism, inflammatory lesions, brain 
tumor or trauma were excluded. 

The age at onset of the apoplexy varied from 46 to 77 years with 
an average of 62.2 years for the 70 cases as opposed to an average 
age of 50 j^ears found by Webster (1929) in a series of 125 cases of 
cerebral hemorrhage, only 2 of which were known diabetics although 
6 others had glycosuria. This agrees with Root and Graybiel’s 
(1931) finding of an average age of 60 years at onset of angina in 
diabetics as compared with that of 57 years in non-diabetics ('\^^lite, 
quoted by Root and Graybiel). In Webster’s series there were 92 
males and only 33 females. In our series there was a reversal of 
sex distribution, 52 females and only 18 males. A similar though 
less marked reversal of the male sex preponderance in angina pec- 
toris was noted by Root and Graybiel in their diabetic angina scries. 
Webster reported that the lesion was on the right in 53 per cent of 
his cases as opposed to a far greater predominance on the right as 
noted by earlier observers. In our series in 38 instances the lesion 
was on the right and in 40 on the left. 

The degree of incapacity varied markedljL Of the 70 patients, 
31 arc dead; 4 cases died within a short time from the shock and 2 
others succumbed to coronary thrombosis within a week of the 
shock; a total of 11 cases died within less than a year. Of the 39 
living cases none is completely incapacitated either physically or 
mentally. One case has carried out his duties as a judge for 14 
years since the onset of apoplexj'; he is now 75 years of age. The 
average duration of life after the first shock for both living and dead 
cases is 3.4 years. These observations arc most encouraging, and 
they contrast sharply with Webster’s (1029) statement that 90 
per cent of his cases died within a month. jMo.xon (1026) noted 
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that 90 per cent of the cases of cerebral hemorrhage died within' 24 
hours. 

Possibly one can compare the condition of the circulation in the 
brain with that in the extremities. In diabetic gangrene the slow 
development of intimal changes encourages an extensi^^e collateral 
circulation in the legs (McKittrick and Root, 1928). Perhaps n 
similar mechanism in tlie cerebral circulation helps to reduce the 
number of rapidly fatal vascular accidents. 

Root and Graybiel (1931) stated that “The diabetic patient with 
angina has a poorer prognosis than the non-diabetic patient;” 
This may be due to the fact that, because of the relative insensitive- 
ness of the diabetic with poor circulation, organic disease of the 
coronary vessels and tlie myocardium may be further advanced 
when the symptoms of angina pectoris appear than in the non- 
diabetic. In following up these groups and in studying new cases 
treated by more modern dietary methods, a change in the prognosis 
may be found. During 1933 Dr. Root will reinvestigate the ques- 
tion of circulatory disease in diabetics. 

Fifteen cases had more than 1 attack of apoplexj’' and 5 of tlicse 
are still alive. In fact one man with diabetes of 19 yenrs’ duration 
is still_alive after 3 such attacks. Of the 15 cases 9 died as a result 
of the second shock, and the 10th died with coronary thrombosis 3 
days after the second shock. The average interval between attacks 
was 1.7 years. The average age at death for the fatal cases was 
65.5 years, but it must be remembered that 39 of these 70 cases are 
still ]i\dng. 

Of the 31 fatal cases 14 died of cerebral disease, S of arteriosclerotic 
heart disease, 3 of pneumonia, 1 of gangrene, 1 of nephritis, 1 of 
diabetic coma, 1 of peritonitis, 1 of volvulus, and 1 of an unknown 
cause. 

In the etiology of the condition arteriosclerosis and h\q)ertcnsion 
were the two outstanding factors. Arteriosclerosis in one site or 
another was recognized in 64 of the 70 cases, an incidence of 91.4 
per cent as opposed to Web.ster’s (1929) series of 08.7 per cent. 
Coronary disease was present in 15 cases, and 2 others had heart 
disease presumably of arteriosclerotic origin. 'I'herc were 11 cases 
of gangrene. Two of the apoj)Iectic.s liad both gangrene and coronar.^ 
disease, 1 of whom died at tlie age of 50 years, having had diaiwte.^ 
151 years. Of the 70 cases 48 had hypertension. T'hc diagno.-;i.s of 
hypertension was made from tlie history alone in 3 cases, and no 
figures were stated. Our criterion for hypertension was eitlier a 
.systolic pressiire of 170 mm. or more or a diastolic of at least KDinin. 
The average maximum systolic pressure in the remaining 4.) e.ast'? 
was 200 mm., the average diastolic 107 mm. of mercury. Ilitzen- 
berger (1921) found that elderly diabetics had a higher blood pre.v'Ure 
than non-diabetics of a similar age group. ^lajor fl929) eonfinn. i 
this as to the systolic pressure. However, Adain.s (1929) found no 


SPONTANEOUS CEREBRAL VASCULAR ACCIDENTS IN DIABETES 491 

definite evidence that diabetes per se promotes liypertension. Joslin 
(1928) gives an average systolic pressure of 154 mm. for 100 diabetics 
over 50 years of age. Excluding the 3 patients on whom a diagnosis 
of hypertension was made elsewhere and for whom we lack the 
figures, we find in the remaining 67 cases an average maximum 
systolic pressure of 188 mm. and an average diastolic of 98 mm. 
Webster (1929) found in 105 cases of cerebral hemorrhage an average 
systolic pressure of 177 mm. and a diastolic of 104 mm. 

The incidence of apoplexy of 7 per cent among fatal diabetics 
(Joslin, 1930) and of 8.4 per cent in 2400 autopsies at the Cleveland 
City Hospital (Webster, 1929) would imply that there is little to 
incriminate diabetes as an etiologic agent in the production of 
apoplex3c On the other hand embolism, inflammatory lesions 
(including syphilis), and neoplasm may have increased the incidence 
in Webster’s series, whereas we have eliminated such cases from our 
scries. In our 70 cases the diabetes began before the apoplexy in- 
GO cases with an average duration of 6.3 years prior to the apoplexy, 
with extremes of 0.5 to 27 years. In 6 cases the diabetes apparently 
developed after the apoplexy, and in the remaining 4 cases at the 
time of the apoplexy. Of the 70 cases 50 were classified as mild 
diabetics, 17 as moderate and 3 as severe requiring more than 30 
units of insulin a day. In 54 of the cases insulin was administered 
at one time or another, and 45 cases had received insulin prior to 
the attack. 

Four of the cases developed diabetes at the time of the apoplexy. 
Each was a case of mild diabetes and only 1 of these was ever given 
insulin. This suggests that these 4 cases may be similar to those 
mentioned by Potter and MacGregor (1925), Elliott (1926), Collier 
(1931) and R0incke and Skouge (1931). These authors described 
cases with glycosuria resulting from cerebral hemorrhage, and 
Elliott found a blood sugar of 995 mg. per 100 ec. which yielded 
only partially to 260 units of insulin during the next 48 hours.. 
Potter and MacGregor (1925) and Rpmcke and Skouge (1931) 
found acetonuria as well as glycosuria. It is well loiown that at 
times injuries to the midbrain may cause glycosuria, and it is well 
to I'cmember this when one secs a case with a sudden onset of coma, 
glycosuria, and ev'en acetonuria. We have one case (Ko. 10834) 
not included in this series, who had such a sudden attack, and his 
local doctor gave him 40 units of insulin daily for a few days; 4 
weeks later a sugar tolerance test showed no evidence of diabetes. 
Munch -Petersen (1931) has devised a test with adrenalin to dis- 
tinguish between glycosuria of cerebral and pancreatic origin. We 
have not used this test, and cannot comment on its merits. 

The treatment of the apoplexy has been merely symptomatic, 
including rest and diabetic treatment. In 9 cases insulin therapy 
was initiated at the time of the attack. One might infer that the 
cerebral hemorrhage per ,sr e.xaggeratcd the diabetes or even caused 
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it, but the inactivity might well be the important factor liere. 
Realizing the dangers of hj^ioglycemia and sudden alterations of 
the water balance in patients with arteriosclerosis or h.^Tiertension, 
we have avoided lowering the blood sugar too suddenly or to too 
great an extent. Insulin is begun in small doses and increased 
gradually as necessary; and blood sugar determinations 3 to 4 hours 
after the injection of insulin are made to guide us in such therapy. 
Blotner (1930), Root and Graybiel (1931), and Parsonnet and 
Hyman (1931) have shown the influence of hypoglycemia on tlic 
occurrence of angina pectoris and coronary thrombosis. Lavvencc 
and Hollins (1928) have reported 2 cases of hematuria attributed 
to insulin therapy. Among Joslin’s diabetics are 25 cases of con-. 
\mlsions during h;)qDoglycemia; and Miller and Trescher (1927), 
Ravid (1928), Joslin (1928), and Criscitiello and Messer (1931) 
have all reported insulin paralyses of a hemiplegic nature. It thus 
becomes obvious that hypoglycemia should be avoided in such a 
condition as apoplexy, or better still in any person who is a potential 
apoplectic. Nevertheless it is equally wise to prevent too high a 
blood sugar or the development of acidosis, and these two require- 
ments are not incompatible if frequent blood sugar determinations 
and urinalyses are made. 

Specific treatment for the apoplexy, such as repeated spinal drain- 
age, has not been attempted by us, although Collier (1931) reports 
good results from it. Indeed Weiss (1929), Cobb (1931), and 
Collier (1931) refer to the damage caused by edema and pressure; 
and decompression therefore might give real relief, especially as 
Cobb (1931) has shovTi that there is sufficient collateral blood 
supply in the brain, provided edema does not occlude it. On the 
other hand, Ivahlcr (1920) found that in 30 people with brain disease 
the blood pressure rose in 29 cases after lumbar puncture. Meyer 
(1923) found that 10 cc. of 20 per cent glucose intravenously lowered 
the blood pressure in essential hj'jiertension. Allen (1920) main- 
tained that hjqiertension in diabetics will respond to general and 
diabetic treatment. A comparison of our scries with that of eb- 
stcr’s non-diabetics (1929) reconciles us to simple and time-honored 
symptomatic treatment. 

Summary and Conclusions, . Clinical data on 70 cases of cerel)nu 
vascular accidents in diabetics are presented, giving the incidence, 
age of onset, prognosis, etiology and treatment. Arteriosclcro.sis 
and hypertension seem to be the most important ctiologic agents m 
the causation of such accidents. 

The data suggest that apoplc.\v in diabetics is not such a liopcle.'^ 
condition as might have been feared; there is some evidence tlmt 
diabetics with.stand cerebral accidents even belter than no”' 
diabetics. However, the findings show that dinlietics subject to 
arteriosclerosis in one site are prone to have manifestations o 
a rteriosclerosis clsewl i ere. 
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ROENTGENO GRAPHIC DEMONSTRATION OF AN ARTERIO- 
VENOUS ANEURYSM BY MEANS OF THOROTRAST. 

By WALL.VCE M. Yater, A.B., M.D., M.S. (Med.), 

HEAD OF THE DErART.MENT OF MEDICIXE, 


Charles Stanley White, jNI.D., 

HEAD OF THE DEPART.ME^'T OF SURGERY, GALLIKGER MUNICIPAL HOSPITAL, 

■WASniNGTOX, D. C. 

Arteriogr.vphy is being rapidly perfected. Progress has been 
due mainly to the use of thorium dioxid prepared in stabilized, 
colloidal, radio-opaque solution under the trade name of Tliorotrast 
Heyden. This substance has been employed by RadP and others 
since 1929 for roentgcnographic “\*isualization” of the liver and 
spleen. One of us (Yater-) has used this method of hcpatosplenog- 
vajihy in 100 patients during the past 2 years without noteworthy 
harmful effects. 
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YATER, AVIIITE: 


Arteriography with Thorotrast has been used successfully by a 
number of investigatorsd-^-5.6.7.s.9 For this purpose the Thorotrast 
is injected directly into the artery, a tourniquet being tightly applied 
above the site of injection. For the arm 10 cc. is ample, but for 
the leg 20 to 25 cc. is necessary, both these amounts being much 
smaller than those used for hepatosplenography. After the Thoro- 
trast has been injected into the arterial lumen the tourniquet is 
loosened for a brief moment to allow the radio-opaque substance 
to circulate through the limb and then tightened again. Roent- 
genograms are taken with the tourniquet applied, several different 
positions of the extremity being used for exposures, the 

tourniquet is released the Thorotrast quickly becomes diluted and 
the blood in the arteries of the extremity is no longer radio-opaque. 
Some experience is necessary in the proper interpretation of the 
films, since density and extent of filling of the vessels vary with 
the technique. 

Successful “visualij^ation” of an arteriovenous aneurysm has 
been reported only once in the literature. This was in a case 
reported by 11014011^“ in the Proceedings of ihc Staff Meetings of the 
Mayo Clinic some weeks after our patient had been studied. In 
Horton’s report the Roentgen opaque medium used was not stated. 
The case was one of an abnormal communication between the 
femoral artery and vein produced by birdshot. The fistula was 
not especially well demonstrated in the film. In congenital arterio- 
venous fistulas the communications between the small arteries and 
veins are usually so numerous that good definition is practically 
impossible. There seems to be no reason, however, why a trau- 
matic fistula in many cases cannot be well brought out and its 
architecture and site carefully studied before operation. The fol- 
lowing case illustrates successful “visualization” of an acquired 
arteriovenous fistula, connected with which there was a small 
ancur 3 ’smal sac. 

Report of Case. Tlie patient, a negro boy, aged 15, entered this hospital 
on February 20, 19.13, witliout a chief complaint of his own. Ho ha(i been 
refcrrecl because of enlargement of tiic heart of unknown cause. This had 
been discovered in the syphilis clinic, wlierc lie was being frcate<l becuisc 
of a positive blood Wassomiann reaction. His health had ahvaj’s been 
good except for measles, mumps and chickenpox. Five months ])rcvious!y 
he had rcceivcfl a load of buck-shot from a .shotgun in the right ami. His 
arm had lieon .swollen and blue immediate]}' aftenrard, but the.se signs 
bad gradually disappeared ' 'i' ' dis.ability of the ext remit}- 

Piivsical examination was < .■■■ ■ except for the heart and 

the' right ann. The heart wa.s moderately enlarged, the apex beat being 
S.5 cm. from tiie inidsternal lino in the 5th left intercostal .sjiace. llmre 
was a soft systolic murmur at the apex and a higher jiitchcd s.vstm'^ 
mur at the base. The second aortic .cotind was accentuated, ihe ngn 
arm and forearm were visibly larger than the left. The length of (kuii 



Fig. 1. — Roentgenogram of the right forearm wth the palm upward. The numer- 
ous opaque spots are buekshot. b, brachial arferj’-; r, radial artery; w, origin of ulnar 
artery; s, sac of the arteriovenous aneurysm; r., vein draining the aneurysm. 
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arms was 48 cm. , The circumferences of the arms at various points were as 
follows: Arm, 7 cm. above olecranon process: 22 cm. left, 23.8 cm. right. 
Forearm, 7 cm. below olecranon proce.ss: 23..5 cm. left, 24.75 cm. right. 
Forearm just above wrist: 15.2 cm. left, 16 cm. right. Hand laelow thumb: 
20 cm. left, 20.4 cm. right. 

A number of small scars in the antecubital fossa and its neighborliood 
were present where the buckshot had entered. The movements of the 
extremity were normal. Trophic lesions and color changes were not noted, 
and the superficial'veins were not dilated. A loud humming sound with 
systolic accentuation was heard with the stethoscope in the right side of the 
neck and down the entire length of the right arm. It was audiljle eyen at 
the tips of the fingers. The greatest intensity of the murmur was in the 
antecubital fossa nearer the ulnar side. A thrill was palpable in the extrem- 
it}'', but its distribution was not as great as that of the bruit. Its point of 
maximum intensity was much more definite than that of the murmur, being 
about 5 cm. below the middle of the antecubital fossa on the ulnar side. 
The heart rate was 80 per minute, and the rh 3 ’^thm was regular. The 
systolic blood pressure was 140 mm. Hg and tlie diastolic 80 mm. Hg in 
the left arm; in the right arm the s 3 '^stolic pressure was also 140 mm. Hg, 
but the diastolic pressure could not be determined, the sounds being heard 
loudly domi to the zero point. Closure of the fistula b 3 ' compression 
over the point of maximum tlirill did not alter the pulse rate appreciabl 3 ", 
but the systolic blood pressure in the left arm dropped to 130 mm. Hg. 
The Kahn test of the blood was 4+; hemoglobin, 88 per cent (Newcomer); 
leukocytes, 5200 per c.mm. The urinal 3 'sis was normal. Determination 
of the o.\ 3 '’gen content of the blood in the superficial veins of the right arm 
showed that the blood was practicall 3 '' arterial. A roentgenogram of the 
chest revealed moderate enlargement of the heart. 

A long sharp needle attached to a S 3 'ringe containing 10 cc. of Thorotrast 
was inserted through the skin over the right brachial artery at about its 
middle. An anesthetic was not employed. The artery was pierced, and a 
tourniquet was immediatel 3 ’' drawn tightl 3 ’^ about the upper part of the 
right arm. The Thorotrast was injected into the arter 3 " and the needle 
then withdra-\vn. The tourniquet was loosened slightly for a brief instant 
in order to allow the blood to flow, and then dravm tight again. A roent- 
genogram (Fig. 1) was then taken wuth the tourniquet in place. This 
shows that the ulnar arter 3 ’’ passes into a sac, undoubtedl 3 '^ venous, from 
which the blood flows back up through the arm in a large -vein. The film 
shows the exact location and shape of the aneur 3 'sm. Permission to ojoerate 
could not be obtained. 
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AN AURICULOSYSTOLIC MURMUR IN THE “TRICUSPID AREA” 
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Fen nsyd A-a n ia .) 


During the past year, we have twice IiacI the opportunity of iiear- 
ing iiigh-pitched auriculosystoJic murmurs in the “tricuspid area,’’ 
which have apparently developed and then disappeared during con- 
valescence from acute coronary occlusion. We are unaware of any 
previous reference to this plienomenon in the literature. 

Case Abstracts. Case 1.— D. F., a Russian Jew, aged 07, w.as knomi 
to have had diabetes mellitus since 1925. In 1931 liis riglit leg liacl been 
amputated for threatened gangrene. On March 11, 1932, he was admitted 
to the medical ser\-ice in this hospital, because of circulatory deficiency in 
the left leg. On Marcli 15, ho developed upper abdominal pain of mociorato 
severit.v and vomited se^'e^al times. The nc.xt da.y the temperature rose 
to 101° F.; the pulse rate became accelerated; the blood pressure dropped 
from 200 sj'stolic and So diastolic to 100 SA'stolic and 50 diastolic; niles 
appeared at the lung bases; and a leukocytosis (14,000) developed. Tlio 
fever and leukocWosis continued for 10 daj-s. The patient suffered trans- 
ient attacks of auricular fibrillation for several days. Electrocarclingrains 
shov’cd definite deviations of the RS-T interval from the isoelectric lino 
whicli disappeared after 12 days. .All the findings Avere t\'pical of acute 
cardiac infarction. The character of the electrocardiogram (Fig. l-A) 
suggested that the lesion was located in the anterior surface of the left 
ventricle, in the distribution of the left anterior descending coronary 
artery.! , 

On yiarch 30, a soft, Iiigh-in'tched, bloiAing prc.systolic murmur was nearo 
in the 4th interspace just to the right of the sternum. Its area of aiidil)ilit;> 
included the sternum and the region 2 or 3 cm. to either .‘•iclc of it between 
the 3d and 5th interspaces. Tlie intensity of the .sound incre.ysed for several 
d.ays and tlien diminished. It disappeared S days later. (Fig. 1-R sliowv a 
siinulhmoous phonneardiognun .nml electroeardiognim recorded Avitliotu 
parallax). The patient sub.’cfiuently made a fair rccovcr.v and was di- 

charged on May 1 1 . . , 

Case 2.— M. G., a Folisli .Tew. .aged .54, was apparently m In-' nxnno 
.state of he.altli until November .5, 19.32, wiien he had an attack of pam. 
20 mimites in duration, centering bene.nth the loAver stenuun, extoaoiru 
over the firccordium. and radiating down the left -inn. The next tnonitn;. 
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after breakfast he suffered a similar attack. On November 10, he visited 
the Out-Patient Department of this hospital and while waiting on a bench 
was again seized vdth severe pain about the heart. As the attack did not 
pass off, he was referred to the ward on the service of Dr. Alfred Stengel. 
The pain lasted 24 hours, requiring morphin to make it endurable. The 
blood pressure, which on admission was 140 s 3 "stolic and 90 diastolic, 
dropped slightly to 120 s 3 ’'stolic and 70 diastolic that afternoon. Rdles 
appeared at the lung bases. Fever and leukoc 3 ’’tosis developed the next 
da 3 ’’, and persisted for a week. Disturbances in cardiac rltythm were fre- 
quently noted. There were many extrasystoles. Transient parox 3 ’^sms of 
tach 3 '^cardia, auricular fibrillation and heart block were observed and graph- 
ically recorded. Electrocardiograms were obtained 3 hours after the onset 
and repeatedly after that. The 3 " showed deviations of the RS-T interv'al 
from the isoelectric line which disappeared after 14 days. Most of the 
classical features of recent cardiac infarction were present. The electro- 
cardiograms (Fig. 2-A) suggested that the lesion was located in the anterior 
surface of the left ventricle.^ 

The patient’s heart was ausculted careful^’- each day. On November 15, 
5 da 3 '^s after admission, a soft high-pitched blowing pres 3 'stolic bruit was 
heard over the sternum, and to either side of it, at the level of the 3d, 4th 
and 5th interspaces. The sound seemed to increase in intensit 3 ' for al 30 ut 
9 days and it then began to diminish. On December 4 it was quite indistinct, 
and 2 da 3 \s later, 22 da 3 ^s after it first became audible, it disappeared. 
(Fig. 2-B is a simultaneous phonocardiogram and electrocardiogram re- 
corded without parallax.) 

During one attack of partial heart block, it was obvious that this murmur 
was related to auricular rather than to ventricular activit 3 ". During several 
attacks of auricular fibrillation, the murmur seemed to disappear. How- 
ever, on November 29, during an attack of auricular fibrillation, the munnur 
was heard by several observers. At this time it occurred in early diastole 
shortly after the second sound and was inaudible in the pres 3 'stolic period. 

The patient recovered slowly. He was discharged on December 31. 
He was last seen on January 23, 1933, at which time he was much restricted 
by his cardiac lesion. 

Discussion. We have no data concerning tlie frequenc 3 ^ this 
parasternal, aiiricuIos 3 ^stolic murmur in coronar}^ occlusion. Be- 
cause of its location and character it might readih'^ pass unnoticed. 
It ma}^ not be very uncommon, since we were able to discover a 
second case within a 3 'ear. The quality of this murmur, and its 
point of audibilit}^ over the “tricuspid area,” are unusual enough 
to make its presence of possible diagnostic assistance in certain 
cases. 

In one case the murmur was heard from the 15th to the 23d da\'. 
In the other, it was first heard on the 5th day and disappeared on 
the 27th. It seems logical, therefore, to believe that it was, in both 
cases, etiological 13 ’^ related to acute coronar 3 - occlusion. 

The mechanism of production of this sound is not clear. IMurmurs 
of this t 3 'pc have been described with patent foramen o^•ale. How- 
ever, such an ctiolog 3 ’’ seems unlikely' in these eases, because of the 
time relations of the a])pcarancc and disappearance of the murmur 
to tile acute coronar 3 ^ occlusion. The possibilitx' of an auricular 
friction was considered. It was discarded bec-ause of the length of 
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time during which the sound persisted, and because the bruit did 
not disappear during auricular fibrillation. 

The evidence at hand concerning the cause of this murmur might 
be stated as follows: (1) The place at which it was best heard 
suggests that it is dependent upon some disturbance in the neighbor- 
hood of the tricuspid valve. (2) It resembled the presystolic murmur 
of mitral stenosis with respect to its relation to auricular activity. 
During normal rhjd;hm and during partial heart block, it followed 
the P Avave of the electrocardiogram. During auricular fibrillation 
it became more difficult to hear; it began in early diastole, shortly 
after the second sound, and was inaudible in the presj'stolic period. 
(3) Both of the cases in which this murmur appeared were probably 
instances of occlusion of the left anterior descending coronary 
artery with infarction of the anterior surface of the left ventricle. 
Neither of them came to necropsj^, but the electrocardiographic 
evidence of location was quite definite.^ (4) We examined a number 
of pathologic specimens of hearts with anterior infarction, to deter- 
mine if any structural change could be found which might account 
for this murmur. A mural thrombus lying beneath one of the tri- 
cuspid leaflets might be able to produce such a bruit, but none of the 
specimens of anterior infarction had a thrombus in this location. 
Many showed a thinning of tlie anterior part of the interventricular 
septum and a bulging of this structure into the right ventricle. 
Edema of the tissues in and near the infarct was quite constant. 
One specimen with a posterior infarction, from occlusion of the 
right coronary artery, showed a thrombus lying beneath the pos- 
terior leaflet of the tricuspid valve. 

We must conclude, thereafter, that this murmur is probably 
related to convalescence from acute coronary occlusion; and that it 
seems to be produced by the flow of blood from right auricle to 
right ventricle. We do not know just why this flow of blood causes 
a sound; possibl}’- because the structures near the tricuspid valve 
arc edematous; jiossibly because the interventricular septum is 
thin and bulges into the right ventricle; possibly, in certain case.s, 
because mural thrombi occur in the right ventricle in such a position 


as to interfere Avith the opening of the tricuspid valve. 

Summary. . In two cases of cardiac infarction, an aiiriculosAStolic 
murmur was heard over the “tricuspid area” during convalescence. 

In one ease it Avas first discovered on the loth day and disappeared 
on the 23d. In the other, it dcA-eiopcd on the oth day, and dis- 


appeared on the 27th. 

In both instance.s the infarct A\as probably located in the anterior 


surface of the left ventricle. _ . 

In one ease, the behavior of the sound Avas obserA’Cfl fluring partial 
heart block, and during a paroxy.^m of auricular fibrill.ation. 

The data at hand suggest that the sound is produced in some v.aA 
by the flow of blood from right auricle to right ventricle. 
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Fig. 1. — Traoings of Case 1. j-1. Electrocardiograms taken on March 24 and 

March 30, 1932. Four loads were uscd.= The tracing on March 24 shows a cove 
plane T wave in Load I, and a slight elevation of the RS-T interval in Lead II. 
Lead II' (the anteroposterior chest load) shows an absence of the initial downward 
deflection of Q-R-S, and a marked depression of the RS-T interval. The tracing 
taken on March 30 shows an inverted T wave in Leads I and 11. Lead I\' shows 
that the initial downward deflection of Q-R-S is still absent; a high upright T wave 
has made its api)earanco. Tiie RS-T interval depression has disappeared. This 
type of tracing is probably indicative of an infarct in the anterior surface of the left 
ventricle, in the distribution of the left anterior descending coronary arterj-.' 
Ji. Simultaneous clectrocardiognim and phonocardiogram recorded without parallax 
(March 30, 1932). "I" marks the first heart sound; “2’' marks the second heart 

sound: “m” marks the vibrations produced by the "auriculosystolic murmur.” 
Time intervals in J seconds are shown at the Ixittont of the tracing. 
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The characteristics of the murmur, and its area of audibility are 
unusual enough to make its occurrence of possible diagnostic assist- 
ance in some cases. 
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Legend Fon Fig. 2. 

Fig. 2. — Tracings of Case 2. A. Electrocardiograms taken on November 10, 1932, 
and on January 23, 1933. Four leads were used.- The tracing taken on November 10, 
1932, shows an elevation of the RS-T interval in Lead I, and a slight deprc.ssion 
of this interval in Lead III. Lend IV (the anteroposterior chest lead) shows an 
absence of the initial downward deflection of Q~R-S, and a marked depression of 
the RS-T interval. The tracing taken on January 23, 1933, shows an inverted 
T wave in Lead I and an absence of the T wave in Lead II. Lead IV still shows the 
absence of the initial downward deflection of Q-R-S. The RS-T interval depression 
is very small. The T wave is upright and large. These tracings indicate the prob- 
ability that this patient’s lesion was in the anterior surface of the left ventricle, in 
the distribution of the left anterior descending coronary artery.' B. Simultaneous 
electrocardiogram and phonocardiogram recorded without parallax. This is a con- 
tinuous tracing, which had to be cut in two for reproduction. “1” signifies the first 
heart sound; "2” signifies the second heart sound; "ra” marks the auriculosystolic 
murmur. Time intervals are indicated below in J seconds. Partial heart block is 
shown in the electrocardiogram. 


ATYPICAL TYPHOID FEVER. HEART BLOCK. MYOCARDITIS 

POST-TYPHOSA (ROIVEBERG). VALUE OF ATROPIN TEST. 

By Rodolfo Das.sen, M.D., 

INSTRUCTOU IN PHYSICAL DIAGNOSIS, UNIVERSITY OF BUENOS AIRi:S MEDICAL 
SCHOOL, ARGENTINE REPUBLIC. 

(From the Departraent of Semiology, — Prof. Dr. T. Padilla.) 

It is a well-lmown fact that our present conception of rheumatic 
fever is very different from the one we liad not long ago; especially 
the extra-articular localizations (heart, lungs, skin, ocular and 
nervous system) are very Important and not uncommon. We are 
justified in thinking of rheumatic fever “in all obscure acute illnesses” 
(Loeb'). However, we must not carry this idea too far, as is some- 
times ineAutable, so long as the true etiology of rheumatic fever 
remains as obscure as it is at present. 

It is usually considered that an acute infection with an increased 
conduction time (electrocardiogram with P-R interval of more than 
0.20 seconds) is probably rheumatic fever, if diphtheria, pneumonia 
and influenza have been excluded. This is generally true, but I 
add that typhoid fever must also be excluded. I wish to emphasize 
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that an atypical case of typhoid fever can pass unrecognized and 
be regarded erroneously as rheumatic fever with primary localiza- 
tion in the heart, on account of fever, slight joint pains and auriculo- 
ventricular block. 

If we analyze the opinions expressed on the etiology of heart 
block, it is found that acute infections have a large importance, 
especially, rheumatic fever (Cohn and Swift=), diphtheria, pneu- 
monia and influenza (IVilson-). In the latest German books on 
Internal Medicine (Brugseh,^ v. Bergmann and others^), no reference 
is made to the P-R interval in typhoid fever. In American text- 
books on medicine (such as tliose edited by Cecil,® Osler-McCrae,® 
Blumer^) heart block of the degree we are considering is not suffi- 
ciently analyzed. In Osler-McCrae® it is merely stated that a 
delayed auriculoventricular conduction may be observed. In the 
most recent of American books on internal medicine (Musser®), it 
says: “Electrocardiographic tracings often reveal a prolongation 
of the P—R interval.” White*® sa^^s: “certain infectious diseases 
such as rheumatic fever and diphtheria from which reco^•ery may 
take place without persistence of heart block ...” and also 
“in occasional cases (tj^phoid fever) delayed auriculo-ventricular 
conduction can be found by electrocardiogram.” 

I believe that this indicates that tiT^hoid fever is not considered 
an important cause of delayed auriculoventricular conduction 
among the acute infections. I am convinced that not only typhoid 
fever, but also many acute infections can produce this t^^)e of 
heart block, and that to have good information on the matter it is 
only necessarj' to make electrocardiograms of all cases of acute 
infectious diseases. 

I wish to emphasize the fact, that instead of typhoid fever the 
erroneous diagnosis of acute rheumatic fever may be made, if too 
much stress is given to the association of fever and heart block, sup- 
posing that diphtheria, influenza and pneumonia have been e.vchidcd. 

I shall also refer to the value, at the first sign of typhoid fever, of the 
Harris atropin test in my c.xperiencc, when it is not po.ssibic (first 
week of disease) to practice the Widal test. With Charowsky” and 
Treston'- I regard the atropin test as a very important one for the 
diagnosis of t^Tohoid fever, and recommend it when other tests are 


unavailable. 

I also Avish to refer to a ca.se of slight heart failure of late appear- 
ance in the coiu-alescence of typhoid fever, Avhieh has been so Avell 
described by Bomberg'®; the myocarditis post-typho.sa, that is due 
to t\^ihoid fever, but appearing after the infection has gone. 'I’he 
myocarditis that appears during the disease may be called tyidioid 


myocarditis. _ r- • i • 

'rhe myocarditis po.st-typho.sji is very nire, and not su/hcjentJy 
considered in the books on internal medicine. My observations 
are of interest, because it has been possible to study the .state of 




Fio. 3. — Elcctrocardioprain of Case l,on OctolM;r30, 1032, P-li, 0.20 seconds. 
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blood gases and circulation rate during the state of slight heart 
failure, and when the patient was cured altogether. 

Typhoid fever is a disease that with the advance of preventive 
medicine must be greatly reduced. The United States have made 
a great progress in this respect. Barker^^ says: “Nowadays it is 
often very difficult in our medical clinics in the East to find a single 
case of typhoid fever for teaching purposes” and adds that F. 
Muller, the distinguished head of the Medical Clinic (Munich), told 
him “that it was most rare for him to find a case for discussion 
before his students.” In Buenos Aires we also have a decrease in 
the incidence of typhoid fever, so it is justified to relate cases that 
are of especial interest, either on account of difficulties of diagnosis, 
or complications of unusual character. 

Abstract of Cases. Case 1. — L. G. B., Argentine, white, aged 22, 
73 kg. 200, 1.78 m., single, workman, became acutelj'’ ill, with chills, fever 
(39°) pains in joints and extremities, slight abdominal pains. The next 
day he took a purgative; there followed several bowel movements, but he 
felt no better. On the 3d day a phj’’sician was Called; fever was high (41°). 
An ice bag on the abdomen was ordered and cachets Mth quinin. The 
patient improved somewhat, but on account of persistence of high fever 
went to the “Hospital de Clinicas” and was admitted on the 4th day of his 
illness. 

Past History. He had measles at 9, and acute tonsillitis Mth a phlegmon, 
at 17. The acute state passed, tonsillectomy was performed. No venereal 
diseases. 

Physical Examination. Thirty-nine degrees, he has a good appearance, 
no typhus. Head and neck without abnormalities; lungs normal; liver and 
spleen not enlarged. Abdomen: meteorismus, no pain. Extremities; 
normal. Heart: Normal. Pulse, SO. Blood pressure, 110/65 (Bauman- 
ometer-Korotkow), marked dicrotism. Electrocardiogram: P-R 0.24 
seconds (Fig. 1), Harris atropin test: 9 o’clock, 76. Two mg. of atropin 
injected. 


Time. 

Pulse Rate. 

Time. 

Pulse R 

9:25 

72 

9:39 

84 

9:32 

74 

9:40 

86 

9:35 

74 

9:41 

84 

9:36 

80 

9:42 

84 

9:37 

82 

9:43 

84 

9:38 

84 

9:45 

82 


Laboratory Studies. ^Yassermam^ and Kahn reactions, negative; blood 
urea, 0.039 gm. per cent; sugar, 0.09 gm. per cent (21-X-32); red corpuscles, 
4 , 090 , 000 ; leukocj'tes: 7200 (26-X-32) 6500; neutropliils, 75percent;mono- 
cjdes, 5 per cent; eosinophils, 1 per cent; lym]dioc}'tes, 19 per cent; blood 
culture (20-X-32), sterile. Sedimentation rate (Wcstergren) : 1st hour, 
32 mm.; 2d hour, 42 mm. Urine: urobilin no sugar, no albumin. Stools, 
no protozoa, no eggs of helminths. 

On account of high fever, slow pulse in relation Mth temperature, marked 
dicrotism, absence of signs of menmgitis, a tentative diagnosis of tA^jlioid 
fever was made. The atropin test was positive. 

As this young man had an acute infection, and also at first slight pains 
in the joints, the auriculoventricular block suggested acute rheumatic 
fever; but on account of the absence of leukocytosis, of sweats and of 
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angina, ■witli positive atropin test, and no signs of endocarditis, I maiiifained 
the diagnosis of tj-phoid fever or paratyphoid, and awaited the arrival of 
the 2d week to perform the Widal test. 

I prescribed a high-caloric diet only. No sahcj'lates were given. Fever 
began to fall by tysis on the 6th day of illness (Fig. 2). On the 9th dav lie 
was apjTetic and perfectly well. On the 14th day the Widal test ‘was 
positive at the titer of 1/100 and at more than 1/200 positive for tj'phoid 
and negative for paratj-phoid. A^Tien the patient was discharged the F-F 
inten'al was 0.20 seconds (Fig. 3). 



Fig. 2. — Tcmpcmturc chart. 


As this young man was not vaccinated against typhoid, and 
never had had ty^phoid fever, it seems to me sufficient proof that his 
sickness was typhoid fever of an unusually mild course and atypical 
signs. The importance of a normal leukoevde count is to be empha- 
sized, also the high fever and slow pulse rate, with positive atrojiin 
test, and also that although the malady was so mild,, it produced a 
heart damage that in absence of electrocardiogram could not have 
been detected. While it was impossible to get another record after 
he was discharged, I believe the block will disappear. 

Tin’s type of heart-block is probably due to the toxemia and com- 
parable to that observed by Lewis’’’ in a young man with a P-li of 
0.32 seconds who had a cystitis due to coli bacillus. The heart- 
block disappeared when the cystitis was treated and cured. 

C.\SK 2.— 0. A. L., .\rgcntinc, aged 14, white; when admitted. was in 
the 9tli day of hi? illnc.'?. Tin’s began with chills, .‘•■weat.=, 3S..5°. On the 
ne.xt day 39.5°. .‘-everc abdominal pains and diarrhe.a began and contimn-'i 
Avith high fever and delirium until he entered thehospit.al. 

IIi.s past history Avas of no importance. _ , „ 

On c.xamination lie had the c-ominon a.^pect of a typhoid fiatrcnt. jO" 
spleen Avas moderately enlarged. iMeteori.'-mns. Blood jire-mre. I n; o 
CBaurnanometer Korotkow). Pul.-e rate, SO. Marri.^ atropin test ; ' 

II o'clock. SS: 11.32, 95. Trine, urobilin, -f-b-r; blood tirc-.i. tU'! 
i>er cent; sugar, O.IO gm. ])cr cent; r«l corpuscles, .3,630,090; Ieaicee,w< 
hemoglobin ('.^ahli), fiO per cent; nc-uti-opinl?, per c-ent; eo-mo;)..i • 
Widal test, positive, 1/50, i/lOO. 1/150 (B. typhoMis). 
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Comment. This was a common case of typhoid fever. I treated 
it with the usual high-caloric diet and amidopyrin in the form recom- 
mended by Krehl in 1931.^® To this patient we gave 0.05 gm. of 
amidopyrin when fever was at 38°. The principles of treatment are 
to maintain the patient with a temperature between 36.5° and 38°. 
To obtain this it is necessary to determine the body temperature 
(axilla) every hour, and give amidopyrin in doses from 0.05 gm. to 
0.10 gm., when fever is over 38°. My patient was very delirious, 
but when amidopyrin was given, the delirium ceased. It has been 
observed that many symptoms attributed to toxemia are due prin- 
cipally to high fever. Following the treatment recommended by 
Krehl, the temperature must also be determined by night; although 
sleeping, the patient can be awakened, if necessarj’', and once amido- 
pja’in is given, he continues to sleep. In my opinion, the doses 
recommended by Schultz,*^ 0.15 to 0.30 gm., for the treatment of 
typhoid fever are too large, and that to obtain the best results, 
the technique recommended by Krehl must be followed. I do not 
believe that this method has any action that prevents complications 
dr shortens the duration of siclmess, but it helps the patient to feel 
better and makes it unnecessary to move him for bathing. 

Myocarditis Post-typhosa. Romberg^® says: “The very rare 
myocarditis post-typhosa (Hayem, Romberg, Thayer) usually 
appears 1 or 2 weeks after the febrile period has passed, only in 
some cases immediately after it, with persistence of cardiac mani- 
festations that eventually could have existed before.” 

Case 2 {Continued ). — The symptoms found in tins patient began to be 
observed by liim 2 weeks after he was apyretic and at home. He returned 
to the hospital, sajdng that he had palpitations, dyspnea and edema of the 
ankles, ^^^len the patient was discharged, he had a pulse rate of SO, and 
normal blood pressure. When he returned, he had palpitations and the pulse 
rate was 120 a minute, but regular. Blood pressure llO/SO. The auscul- 
tation of heart revealed a soft systolic muimur in the mitral area, and heart 
sounds were slightly reinforced. A teleoroentgenogram revealed a slight en- 
largement of the heart. The electrocardiogram a sinusal tachycardia. The 
possibility of post-typhoid h}q)erthjToidism was considered, but as the 
patient had gained several kg. in weight, posWyphoid myocarditis was 
accepted, and also slight heart failure. My colleague and cardiologist of the 
clinic, Dr. Cossio, did with Dr. Berconski the analysis of the blood gases 
and determination of circulatory rate, for which I express to them my 
thanks. 

The results were (March 2S): Circulation rate, by histamin method: 
redness of the face, 25 seconds; taste, 2S seconds. Arterial blood: oxygen 
saturation, 90.3 per cent; venous blood, 64.2 per cent. 

(April 14, 1932). Circulation rate; redness, 14 seconds; taste, 17 seconds. 
Arterial oxygen saturation, 94.7 jjer cent; venous, 65 per cent. 

The patient was treated with insulin, rest and strychnin. He was dis- 
charged with an apparent!}' normal heart. 

Summary. Two uncommon cases of typhoid fever are related. 
The. importance of the atropin test of Marris is emphasized. One 
case showed anriculoventricular block (P-R, 0.24 seconds) with 
high fever and joint pains that suggested rheumatic fever; but the 
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positive atropin test, the absence of Ieukocji;osis, and Widal test, 
all proved that the diagnosis, tjT>hoid fever,' was correct. The dis- 
ease was of a very short duration, only lasting a week. 

The second case showed the good effects of treatment witli amido- 
pyrin as suggested by Krehl, and the appearance of the veTV rare 
myocarditis post-tj'phosa (Romberg) and also because it was pos- 
sible to determine the oxygen saturation (blood gases) during heart 
failure and after recover3\ 
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THE ANATOMY OF CHRONIC BRONCHITIS AND BRONCHIAL 
ASTHMA AS DISCLOSED BY LIPIODOL EXAMINATION. 

By j. B. CrtRisToriiERSoN, C.B.E.. I\I.A., hl.D. (Cantau.), 

F.R.C.S. (Eng.). F.R.C.P. (Lond.), 

niv.stci.cK, ciTv or i.o.vdon' iiosriT.ii, roit nisirASK.s or hkakt asu i.rxos. 

The medical literature for a mindier of years reve.'d.s hut little 
advance in the etiology, pathology or treatment of ehroiiie hrmt- 
cluti?. In fact, it would be substantially true to say that tmev 
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Laennec wrote the fii’st clinical and pathologic account of chronic 
bronchitis, little has been added to pathologic knowledge* and 
nothing to diagnosis of the condition. Bacteriology has funda- 
mentally modified medical science but, so far as chronic bronchitis 
is concerned, has only dimmed clinical vision and relegated anatomy 
and physiology to the background. Bacteriologic invasion is not, 
in my opinion, the fundamental cause of chronic bronchitis. Koent- 
gen rays, introduced in 1895, and the bronchoscope (1898) have 
not guided us a step nearer to the diagnosis of the local condition 
of the bronchial tubes, which, after all, is the most important 
consideration in treatment. 

The only physical signs of chronic bronchitis are fleeting and 
inconstant wheezing rales and a resonant percussion note over the 
chest. It is possible to diagnose “chronic bronchitis” by the unaided 
ear and eye and the patient’s story; it has no specific symptoms or 
physical signs. The condition is regarded by some as an inflam- 
mation produced by bacilli, but there is often no clinical evidence 
of inflammation, and of the many species of microorganisms that 
may be present, none is constant or specific. Chronic bronchitis is 
a disease or disordered state of the bronchial tubes. Their anatomic 
condition is the all-important consideration, but auscultation and 
percussion do not disclose it, nor does the ordinary radiograph reveal 
more than shadows which are difficult to interpret accurately. In 
fact, the anatomy and physiology of “chronic bronchitis” are 
unexplored fields. The great work of Gaskell and Langley on the 
sympathetic nervous system has never been applied clinically to 
bronchitis. The bronchial tree is not an organ consisting of mech- 
anical pipes; it is a system of living channels whose musculature, 
contracting and ex"panding under the control of the autonomic 
nervous system, is constantly altering its caliber. Chronic bron- 
chitis is due to physiologic and pathologic changes in these tubes 
and a knowledge of their exact anatomic condition in every case 
is essential for diagnosis and treatment. This paper is an e.vtension 
of my Hunterian oration, 1932, on the same thesis." 

The Use of Lipiodol. The injection of lipiodol provides a wonder- 
fully accurate method of ascertaining the anatomic condition of 
the bronchial tubes. It causes the patient little discomfort and 
the physician very little difficulty. Moreover, lipiodol has definite 
and valuable therapeutic effects. It does not irritate and, although 
it has little if any bactericidal action, it cleanses the respiratory 
tract mechanically as tea-leaves cleanse a carpet. A certain amount 
of it is swallowed, but is practically inert in the alimentary canal 
until it reaches the small intestine, where the pancreatic lipase 
liberates the iodin. In my opinion all patients labelled “chronic 
bronchitis” should have the benefit of a diagnostic lijnodol exain- 

* Wilson Fox’s Trciitisc on Disensos of the Thorax, puhlishcd posthumoii.-!y in 
IS90, is perhaps flic most complete study so far as bronchitis is concerned. 
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ination of both lungs at the beginning of treatment; this examina- 
tion might with advantage be repeated later to estimate progress 
and for its therapeutic effect. 

After 3 years’ experience and a study of o\'er 200 lipiodol cases 
in chest hospital practice, I can make at least one positive statement: 
a very small percentage of chronic bronchitis cases show no alter- 
ation in the caliber of the bronchial tubes. It is usual to find that 
sorne degree of dilatation appears, such as a varicose, beaded or 
fusiform bronchial tube. The exception is spasmodic asthma, which 
is closely allied etiologically to chronic bronchitis but is essentially 
a physiologic dyscrasia with no structural changes and is due to 
vagal constriction of the smaller bronchioles, which obstructs the 
passage of am, especially during ex-piration. Chronic bronchitis, 
in my opinion, is fundamentally due to dominant sympathetic 
influences, which cause, among other symptoms, relaxation of the 
musculature of the bronchial tree, ^^fliile spasmodic asthma is an 
exaggeration of the expiratory phase of the respiratory complex, 
chronic bronchitis may be looked upon as an exaggeration of the 
inspiratory phase. Expiratory asthma is more evident in the 
smaller bronchioles, which are relatively more richly supplied with 
muscular tissue and have relatively more muscular su])port in 
their walls and therefore are not so liable to dilatation. The effects 
of bronchitis are seen chiefly in the medium-sized tubes, where 
most of the pressure of the explosive cough is felt, and where the 
walls are relatively less well supplied with muscle, so that when 
they are frequently in a condition of relaxation, they arc liable to 
become permanently dilated (as in pertussis). 

Four chronic diseases of the chest require reconsideration and 
recasting. Three were first dc.scribed by Lacnncc: chronic bron- 
chitis, emphysema and bronchiectasis. The fourth is asthma, which 
Lacnnec Avas the first to attribute to nervous causes, though he 
was not the first to describe it. All four may now be studied ana- 
tomically and physiologically by means of lipiodol. Each has a 
distinct picture of its own. Each may occur with any or all of 
the others. _ . 

I am including in this summary all cases of “chronic bronchitis 
so diagnosed in hospital practice, i. c.. cases of chronic bronchitis, 
emphysema, asthmatic bronchitis and bronchial asthma. I Inivc 
published elsewhere’ a paper on spasmodic asthma though, .strictly 
speaking, it should be included here. 

The erico-thyroid method of giving lipiodol is the one 1 have 
used. It is simpler, fiuickcr and gives perhaps better resiilts fhan 
the trans-oral, endotracheal, or Avhat may be termed lhc_‘'.sitting . 
up” methods. These reejuire j>alience. considcralile practiiv, and 
cooperation from the patient, which is sometimes dinicnlt to obtaui. 
After introducing the lipiodol with the patient lying on the side 
being injected, and with the table .sloping downward, the feet at 



Fig. 1. — The lipiodol picture of chronic bronchitis, showing well-marked beading 
or varicosity of the bronchi, in certain places bladder-like dilatation of the alveoli, 
bronchiectatic cavity in the apex. 


. 2. — The lipiodol picture of asthma in the ciuicscent st-age; some dil.atation and 
varicosity of the larger bronchi, but chiefly a network of small bronchioles. 


Fig. 3. — The lipiodol picture of "asthmatic” bronchitis, showinR dilatation, vari- 
cosities, beading of the bronchi and bronchiectasis and network of fine dilated 
bronchioles. 



I'to. •!.--The lipiodol picture of ‘Vmphyrt-nmtous broncliili*!.'' rhowitin irrc^ula.nty 
of the lirtmchi and ontiy of lipicKloI into the alveoli. 
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an angle of 45 degrees, the patient is tilted 45 degrees head down- 
ward, lying on the same side for 3 or 4 minutes. A careful watch 
should be kept on the color of the patient, and the lipiodol should 
be introduced very slowly, the patient breathing with the mouth 
open and a little deeper than usual. The injection into the larynx 
of TTlvii of 5 per cent cocain is only sufficient to suspend the laryngeal 
cough reflex. I give adrenalin T(lx, 1 to 1000 solution, which effect- 
ively abolishes the bronchial cough reflex. 

The Radiographic Appearances. Simple chronic bronchitis may 
have no distinctive Roentgen picture, and that which is usually 
described is really the picture of combined chronic bronchitis and 
emphysema. Here the thorax is square and immobile, with rounded 
shoulders, obliquely-placed clavicle and plenty of space between the 
ribs; the heart is small, flattened and boot-shaped; the attachment 
of the pericardium to the vessels at the base of the lung prevents 
the emphysematous lung from flattening the heart completely. In 
the plain Roentgen film, the hilum and its contents are conspicuous, 
a well-marked and more or less vertical line bounding each side of 
the mediastinum. The heart may be enlarged and engorged from 
dilatation on its right side, or it may be small and smothered by 
the lungs. The diaphragm is flattened and the mediastina are 
encroached upon by the emphysematous lung. The whole lung 
substance has a mottled appearance due to dilated pulmonary 
vessels, and if the emphysema is well marked the dilated alveoli 
can be seen on the surface like diminutive bunches of grapes. The 
root shadows are exaggerated owing to congestion of the blood- 
vessels, and radiate toward the periphery of the lung. The whole 
of the ordinary Roentgen ray film of chronic . bronchitis leaves 
much room for speculation and conjecture. 

On the other hand, the radiograph of a chronic bronchitic lung 
injected with lipiodol leaves no room for speculation or any manner 
of doubt about the pathologic anatomy of the disease we are dealing 
with. The bronchial tree can be e.xamined from the commencement 
of the trachea, and in emphysematous lungs the alveoli can be 
examined also. In most eases dilated beaded varicose bronchi are 
seen, chiefly in bronchi of the second to the fifth or sixth degi'ee. 
This may be apparent in only a few isolated fusiform swellings or 
there may be general dilatation of most of the bronchi. It might 
be said that chronic bronchitis is the principal cause of bronchiec- 
tasis, were it not that bronchiectasis is the principal cause of the 
symptoms which are spoken of as chronic bronchitis. I do not 
• suggc.st that bronchiectasis is- never due to fibrosis dilating the 
bronchi from without, or to c.xternal pressure. . but I am strongly 
of the opinion that the bronchial tubes arc far more often dilated 
from within by the force of comstant explosive coughing, such ns 
whooiiing cough, acting, ])erhai)s, on bronchi that are already weak- 
ened and relaxed as a result of jihysiologic dilatation due to syrn- 
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pathetic nerve action. In the chronic bronchitis of hospital practice 
the bronchi, particularly the larger ones, are always dilated (Fig. 1). 

The lipiodol picture in a so-called case of bronchial asthma is 
shown in Fig. 2. There is dilatation of the larger bronchi and of 
the smaller bronchioles. The result of frequent sympathetic action 
of the vagosympathetic comple.x of respiration is evident in irregu- 
larities of the caliber of the second to the seventh degree bronchi. 
Tliis is the typical picture of a case of chronic bronchitis with fre- 
quent exacerbations of asthma. I do not know whether the dilata- 
tion is always permanent in these cases, but I believe that chronic 
bronchitis is not basically a disease, but a symptom of sympathetic 
nerve overaction. During an asthmatic attack the bronchioles are 
constricted and the lipiodol does not enter them, but between the 
attacks, or after the patient has had adrenalin, the characteristic 
network of small bronchioles is seen. 

Fig. 3 shows the lipiodol picture of a case of “asthmatic bronchitis.” 
There is a good deal of dilatation of the second to the seventh degree 
bronchial tubes, local or general irregularities in caliber, varicosities, 
beading and actual bronchiectasis. The irregularities dominate tlie 
picture, but the smaller bronchioles are also dilated, indicating 
disorder of the sympathetic portion of the vagosympathetic complex 
of respiration. The lipiodol has not entered the alveoli. 

Fig. 4 shows the emphysematous type of bronchitis. There is an 
irregularity of the bronchi and lipiodol has entered the alveoli, 
which stand out like miniature clusters of grapes. 

The Terminal Alveoli. Lipiodol does not enter the alveoli in the 
normal lung unless the patient coughs. The terminal bronchioles 
are, I believe, guarded by a sphincter-like dcvclo])ment of their 
muscle. The sudden inspiratory effort which initiates a cough 
relaxes this muscle and allows the lipiodol to enter. IMien there 
is emphysema there is a permanent relaxation of this .sphincter 
and permanent dilatation of the alveoli, so that the lipiodol can 
always enter. Lipiodol in the alveoli produces a typical gyrate 
pattern consisting of small punctate areas which look rather like 
a scarlatiniform rash. It is quite difl’erent from the irregular net- 
work, formed by the dilatation of the smallest bronchioles, seen in 
spasmodic asthma between the exacerbations and in many case.s 
of chronic asthmatic bronchitis. The gyrate pattern is best .seen 
if the radiograph is taken 24 hours after the injection. It is equally 
well seen a week later when the h’lnodol has disappeared from the 
tubes but remains in the alveoli. 

Conclusions. Since Laenncc (1819) published the first elimea 
and pathologic account of chronic bronchitis little has been added 
to jiathologic knowledge and diagnosis, and substantially nothing 
to effective treatment of the disease. ^ ^ 

Bacteriology, which has relegated the anatomy and jdiysioiogy 
of chronic bronchitis to the background appears not to be tlie 
fundamental cause of chronic bronchitis. 
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Knowledge of the autonomic nervous system (the only nervous 
supply of the lungs) has not been applied clinically to bronchitis, 
bronchiectasis, emphysema, nor to their relationship to asthma. 
Yet the system of living air channels is continuously changing in 
caliber, controlled by the action of the vagus and sympathetic 
nerves on the abundant musculature of the bronehi and bronchioles. 

Lipiodol provides a wonderfully accurate method of studying the 
anatomic changes of the bronchial tubes during life and may be 
not only of therapeutic value in the four diseases mentioned but 
of still greater use in investigating the basal or fundamental cause 
of chronic bronchitis and its relation to asthma. 

Asthma, chronic bronchitis, emphysema, and we may add bron- 
chiectasis, are among the most difficult problems in medicine, their 
solutions depending not so much on cure as on prevention. 

These four chronic diseases of the bronchial tubes need recasting 
and reconsidering in their relationship to the autonomic nervous 
system and their several relationships to each other. 
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SPONTANEOUS HYPERVENTILATION TETANY. 

By j. W. Scott, M.D., F.R.C.P.. (C), 

LECTURER, DEPARTMENT OF MEDICINE, 

AND 

M. M. Cantor, B.Sc., M.D., 

FELI.O'W, DEPARTMENT OF DIOCHEMISTnV, UNIVERSITY OF AUBERTA, 
EDJIONl'ON, CANADA, 

The produetion of tetany in man by voluntary forced breathing 
was first described by Collip and Backus^ in 1920. Grant and 
Goldman- working independently described similar experimental 
findings a few months later. The first clinieal case of spontaneous 
hyperventilation tetany was described by Barker and Sprunt" in 
1922. The patient in this instance developed the condition follow- 
ing encephalitis. Since then a number of clinical instances have 
been described, but in most the development of the condition has 
been associated eitlier with definite evidence of organic disease in 
tlic nervous system,'* as a hysterical manifestation, or in association 
with gastro-intestinal symptoms, such as abdominal pain and 
nausea.** 

The cause of the tetany is generally accepted as due to an alka- 
losis resulting from loss of carbon dioxid from the blond. As a 
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result of this depletion a preponderance of basic substances accumu- 
late in the blood and are excreted by. the kidney, the urine becoming 
less acid. The ketonuria which is sometimes present is presumed 
to be produced by an interference with fat metabolism due to the 
alkalosis. 

The case described below is of interest in that spontaneous hj’per- 
ventilation developed in association with nausea, was rapidly 
followed by the onset of tetany with the production of marked 
ketonuria. 

Case History. Miss H. R., aged 21, a medical student, was first seen 
at her home on December IS, at 10.30 a.ji. She had noticed about 9.00 
A.M. that her -wrists were getting numb and stiff and that her hands were 
being d^a^vn into a peculiar position. Shortly afterAvard her facial muscles 
became stiff and tAvitching of the muscles around the left ej'e deA-eloped. 
On examination she shoAA'ed Amrj' marked hyperpnea, at a rate of S2 ])er 
minute. The arms were acutel}' flexed at the elboAvs and Avvists. Tlie hands 
were in the tj^pical mam d’ accoucheur position AA'ith the three middle 
fingers fulb' ex-tended and approximated and the thumb and little finger 
strongly adducted. The arms and fingers were verj’^ -rigid on attempted 
movement. Trousseau’s sign was present. The facial muscles Avere strongly 
contracted AA'ith the mouth draAvn tightly so that the patient spoke AA'ith 
difficulty. CliA'ostek’s sign could be elicited. There AA'as slight rigidity of 
the legs. A diagnosis of spontaneous lij-perA'cntUation tetany AA'as made 
and she was brought to the Unh'ersity Hospital at once. A specimen of 
venous blood AA'as taken and she was gfA'en a 5 per cent mixture of carbon 
dioxid in oxj’gen through a close-fitting anesthetic mask. Within 2 or 3 
minutes she stated that her hands AA-ere beginning to relax. Tlie respiratory 
rate gradually sloAA'ed and the spasm diminished. She AA'as quite relaxed 
and comfortable 8 minutes foll'oAAing the beginning of the administration 
of the gas. The specimen of blood taken at 11.00 a.m. 2 hours after the 
beginning of the attack, showed a carbon dio.xid combining poAA'er of 37 
volumes per cent. 

Past Hislonj. She had had mumps, measles and scarlet fcA'er in child- 
hood. About 3 or 4 j'ears ago she began to have occasional spells of nau-sea 
and -t’orniting accompanied by a dull pain in the loAA'er abdomen. These 
attacks, she states, were folloAA-ed b}' a feeling of air hunger Avhich she 
relicA'ed by taking deep breaths. TolloAA'ing these episodes the ends of her 
fingers AA'ould become numb, but there AA'as no rigidity until the pr^ent 
attack. She had her appendix remoA’cd 7 months before her present admis- 
sion folloAA'ing AA'hich there had been no further nausea and vomiting until 
4 days before admission. She then .suffered from nausea AA'hich AA'as folloAvcil 
ne.xt day by a slight diarrhea. Tlie latter readily responded to bismuth 
medication, but tlie nausea persisted and she feels that this may have been 
a factor in inducing deep breathing preceding lier present attack of tetany. 

On the day following admission to hoijpital slie reported to the nurse that 
she was nauseated. At that time her respiration AA'as normal. Wlien the 
returned to the room 2 or 3 minutes later the patient AA'as lircathmg nipidly 
and sliOAA'ed severe tetany. I’olloAAing the administration of 5 per cent 
carbon dioxid in o.xygcn for a fcAv minutes the tetany disapiieared. 

A careful physical examination shoAA'cd no abnormal physical signs e.Acept 
persistent absence of abdominal reflexes. Tlie bloiKl IVassemianu roaetictn 
AA'as negative and the blood count normal. The urine gave a ji'isitive 

Rothem test. _ i 

On December 20, an attempt AA'as made to induce tetany by voumm-/ 
forced breathing. .4 c<mtrol .specimen of blood and a ciithetcr sjKCuncn o. 
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urine were taken, the bladder being completely emptied. At 11.1 a.;m. the 
respiratory rate was 19, the pulse 72 and the blood pressure 125/68. At 
11.16 A.M. voluntary forced breathing was begun. Three minutes later 
numbness developed in the hands and within a few seconds contraction 
showed in the fingers and facial muscles. Five minutes following the onset 
of hyperventilation the patient showed all the characteristics of severe 
tetany with carpopedal spasm, positive Chvostek and Trousseau signs. 
This condition was allowed to continue for 10 minutes. A second specimen 
of blood and a catheter specimen of urine were obtained. The respiratory 
rate was extremely rapid — 102 per minute — the pulse rate was 80, the 
blood pressure 130/70. The patient who very intelligently cooperated 
during the experiment, was asked to breathe slowly. She was allowed to 
inhale a 6 per cent carbon dioxid oxygen mixture and witliin 15 minutes 
was completely relaxed and comfortable except for some muscular pain. 

Table 1.— Blood and Umne Findings. 


Plasma bicarbonate . 

Control period before 
forced breathinp. 

.52 vols. per cent 

10 minutes after 
onset of tetany. 

.47 vols. per cent 

Blood chlorids 

.390 per cent 

.410 per cent 

Serum calcium 

9.5 mg. per cent 

10.1 mg. per cent 

Blood pH .... 

. . 7.30 

7.50 

Urine pH 

. . 5.4 

6.65 

Urinary acetone bodies . 

. Trace 

Very heavy 


Comment. The fall in blood bicarbonate, the increase in blood 
calcium and chlorids, and in blood and urine pH, are in keeping 
with the findings of other observers. The marked acetonuria has 
not, to our knowledge, been previously reported in this condition. 

It may be noted here that the finding of hyperpnea, diminished 
plasma bicarbonate and acetonuria in a patient such as this might 
be mistaken for a condition of acidosis if the signs of tetany were 
not given a proper place in the picture. 

In an attempt to exclude an hysterical element in the production 
of the chemical changes she Avas asked to hyperventilate, breathing 
a 5 per cent carbon dioxid mixture. On one occasion this w'as con- 
tinued for 6 minutes and on another for 11 minutes without any 
signs of tetany appearing. While this finding does not exclude the 
possible hysterical origin of the overbreathing, yet it indicates that 
tetany could not be produced in the absence of a carbon dioxid 
deficit. 

The blood chemical changes and the physiologic effects produced 
in the patient, make it evident that the condition is one of uncom- 
pensated carbon dioxid deficit. Due to the rapid shallow breathing, 
an abnormally great pulmonary carbon dioxid excretion has been 
produced. This has increased the ratio BHC 03 :H 2 C 03 and there- 
fore the pH, and has resulted in the production of a condition of 
uncompensated alkalosis. 

The exact nature of the acid base excretion in hyperventilation 
is not at all clear. Certain inferences may be drawn from the few 
instances in which scrum electrolyte balances were studied. These 
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were carried out in 3 cases of prolonged overbreathing by Essen, 
Kauders and Forges,® by Harrop and Loeb," and by Peters^ Bulger,' 
Eisenman and Lee. ® In all of these overbreathing was due to definite 
organic disease of the eentral nervous system. In the case reported 
by Harrop and Loeb compensation was quite incomplete and tetany 
was present. In the other 2 cases, while the patients had been 
overbreathing for a considerable period, neither tetany nor any dis- 
position to develop signs of tetany was noticed. Acetonuria M-as 
not present. Blood studies in Peter's ease confirmed the suggestion 
made by Essen and his assoeiates that the bicarbonate deficieney 
was compensated for by an increase in the plasma chlorids. These 
workers had noticed that when the respiratory rate of their patient 
was normal, as it was during the night, the plasma CO; whicli had 
been high, moved in the opposite^ direction. There was then a 
reciprocal relationship between Cl and HCOs"". This change is 
presumed to be accomplished by a difl’usion of chlorid anions out 
of the red blood corpuscles and probably also out of the tissue cells 
from the efl'ects of the increased alkalinitj' of the blood on the 
Bonnan equilibrium. The effect of such a chlorid redistribution 
would be to diminish the plasma alkalinity caused by the loss of 
carbonic acid and to lessen the tendency to tetany. This would 
explain the absence of tetany in the 2 last mentioned cases. 

When this protective mechanism is impaired, ns might be the 
case where the amount of blood chlorid is less than usual, as where 
vomiting is a symptom, milder degrees of overbreathing may be 
quite sufficient to cause allmlosis and tetany, 'Tliis impairment 
might account for the observation made by McCancc^ that certain 
individuals may be peculiarly susceptible to carbon dioxid deficit 
and develop tetany with scarcely noticeable overbreathing, and 
not as he suggests that it is due to an idiosyncrasy to slight blood 
changes. Experimentally it has been found that in the absence of 
organic nervous disease, signs of tetany rarely develop before 10 to 
30 minutes of forced breathing, and even then one seldom secs such 
severe manifestations as our patient showed in 4 minutes. For 
this reason we feel that she probably .shows the chlorid shift impair- 
ment that has been di.scu.ssed. 

jMild degrees of ketonuria have been reported by Adlcrsberg,'® 
and by Davies” and his associates in experimental studies on alka- 
losis. Peters and his coworkers have suggested that the ab.sencc 
of a chlorid increase with no alteration in base, in these eases, 
implies an increase in organic acids in the blood. They have sup 
gested that the major part of this increase was due to lactic acid 
from the increased miiscidar activity occasioned })y the tetanir 
spasms. The marked ketonuria and i)re.suinably tlu' ketouernia 
pre.sent in this case implies that ketosis is one ()f the means by 
which the hotly attempts both to prevent alkalosis ami to pre.M-rco 
osmotic equilibrium. 
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Summary. 1. A ease of spontaneous hyperventilation tetany 
occurring in association with nausea has been described. 

2. Following voluntary forced breathing, tetany developed in 
3 minutes. After 10 minutes of tetany the blood showed a decrease 
in plasma bicarbonate, an increase in pH with a slight rise of calcium 
and chlorids. The urine showed an increase in pH and a marked 
ketonuria. 

3. The rapid onset of tetany in this patient following increased 
breathing suggests that she may be peculiarly susceptible to carbon 
dioxid deficit leading to the production of tetany. The probable 
mechanism underlying this susceptibility and the cause of the over- 
breathing have been discussed. 


(Our thanks are due to the patient who very kindly and intelligently cooperated.) 
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DIRECT AND INDIRECT PNEUMOPERITONEUM INCIDENTAL 
TO ARTIFICIAL PNEUMOTHORAX. 

By Andrew L. Banyai, M.D., 

CLINICAli DinECTOR, muirdale sanatorium; ceinicai. instructor in medicine, 

SCHOOL OF MEDICINE, MARQUETTE UNIVERSITY, MILWAUKEE, WIS. 


(From the Muirdale Sanatorium, Wauwatosa). 


^ The reason for presenting this report is to illustrate the two pos- 
sible ways in which pneumoperitoneum may be produced when 
attempting to do artificial pneumothorax or following the intro- 
duction of air into the pleural cavity, namely, (1) by accidentally 
inserting the needle below instead of above the level of the diaphragm 
(direct pneumoperitoneum), and (2) by the passage of air from an^ 
established pneumothorax to the abdomen along one of the medias- 
tinal structures which pass through the diaphragm (indirect pneu- 
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moperitoneum). We have seen 4 cases of this complication in the 
course of 5 years, Elrick^ found only 11 eases reported by English 
and German authors up to 1929. Fishberg^ reports 1 so-called 
direct pneumoperitoneurn. Stefani and DesboeuF state that in 
their patient the air leaving the pleural space found its way to the 
peritoneal cavity through the hiatus for the esophagus or the aorta 
(indirect pneumoperitoneum). ' 

The intensity of the s3’'mptoms depends upon the amount of air, 
position and sensitiveness of the patient, and the presence or 
absence of adhesions in the abdomen. We'* frequently observed 
while giving artificial pneumoperitoneum: (1) That there is usually 
no indication of abdominal or shoulder pain when less than 300 cc. 
of oxygen has been given ; (2) that large amounts of oxj^gen may be 
given without discomfort in some instances, while others have com- 
plained of marked abdominal tension and shoulder pain following 
the inflation of comparatively small quantities of oxygen. The pain 
may be localized in the lower abdomen or on both sides of the chest. 
The sudden entrance of large amounts of air into the abdominal 
cavity may lead to nausea, vomiting, anxiety and difficulty in 
breathing. 

The symptomatology and physical findings may be sufficient to 
establish the diagnosis. The condition may closely simulate spon- 
taneous pneumothorax. However, the patient, contrary to the 
picture seen in spontaneous pneumothorax, is more comfortable 
in the supine than in the erect position. It is a good differential 
diagnostic sign that the tympanitic percussion sound detectable 
above the liver in the upriglit or semirecVming positions disappears 
when the foot of the bed is elevated. The complete or partial 
symptomatic relief obtainable by this measure is also an evidence 
that freely movable air is present in the peritoneal cavity. Fluoro- 
scopic examination and roentgenogram taken in the upright position 
will reveal the presence of air under one or both domes of the diaph- 
ragm. The roentgenogram taken in the Trendelenburg position 
will show the air in the pelvis and no air below the diaphragm in 
true pneumoperitoneum. 

The manometer is not a reliable guide as to the entrance of die 
needle into the abdomen because its oscillations indicate negative 
pressure and follow the normal respiratory excursions at the sub- 
diaphragmatic region. Such was the case in 2 of our cases. This 
observation is in line with the findings of Overholt® in animal 
experiments. Livingston® explains the negativity in the upper 
peritoneal cavity by the proximity of the abdomen and thorax. 
He designates it as borrowed or reflected negativity; one which 
depends on conditions present within the thorax, not upon the 
abdomen itself. This negative pressure, saj^s Binnie^ contrary to 
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what might be expected^ is greater during inspiration than during 
expiration. 

Case Reports. CaseI. — R. H., moderately advanced pulmonary 
tuberculosis involving the upper two-thirds of the left lung. _ Artificial 
pneumothorax treatment began on January 9, 1932. The variations in the 
intrapleural pressure were from —10 to —6 (all manometric readings 
represent one-half of the true values) at the start and from —4 to — 1 at the 
end of inflations during the first 9 treatments. From this time on, the 
initial and final pressures varied between —7 and —3 and -f-2 and -1-8, 
respectively. The roentgenogram taken on April 14, 1932, showed an 80 
per cent collapse of the lower lobe and a 50 per cent collapse of the upper 
lobe, on the left side. The pneumothorax was discontinued because of 
adhesions on July 16, 1932. Roentgenogram taken in August, 1932, revealed 
a horizontal fluid level at the fourth interspace anteriorly, and a moderate . 
collapse of both lobes of the left lung. Aspiration' of the fluid and its replace- 
ment by air was attempted unsuccessfully. Continuation of the artificial 
pneumothorax was again decided because of positive sputum and persistent 
activity in the left lung and 500 cc. of air injected on October 1, 1932, _ The 
site of injection was the same as on previous inflations: the seventh inter- 
space. The manometer registered —4 initial and 0 final pressure. 

Patient felt some pain in the epigastric region while walking from the 
operating room to her bed (a distance of about 50 feet). Noticed more 
abdominal discomfort (“something moving”) on the same afternoon. Pain 
at the appendix region and at the right shoulder appeared later on, par- 
ticularly when she was sitting up. This was gradually getting worse and 
reached its maximum point about noon on the following day. At this time 
she appeared to be in great distress although she was not dyspneic or cyan- 
otic. The acute discomfort gradually disappeared in 2 days. Roentgeno- 
gram (bedside) taken 48 hours after this inflation showed a partial pneumo- 
thorax on the left side, a heavy pleural band between the upper lobe and 
the chest wall, a homogeneous haziness, indicative of thickened pleura 
over the lower one-half on the left side, and free air under the right dome 
of the diaphragm. Roentgenogram taken in the upright position on October 
6, 1932, showed a partial pneumothorax on the left side and large amounts 
of air under both domes of the diaphragm. 

The pneumothorax treatment was continued. The patient related to 
us that whenever pneumothorax was being given she felt pain in the left 
shoulder and pressure in the left side of the chest (the treated side), then 
while the air was being inflated she felt that ‘'something snaps” or “something 
gives” in the epigastric region, followed bp immediate relief from thoracic dis- 
comfort and shoulder pain. The abdominal discomfort was noticeable 
after she got up from the operating table, but it was not as severe as on the 
first occasion. 

Roentgenogram taken after the last treatment showed a partial pneu- 
mothorax on the left side and a pneumoperitoneum. 

Comment. This is a tjqjical instance of indirect pneumoperi- 
toneum, in which the air found its way from an established pneumo- 
thorax to the peritoneal cavity alongside one of the mediastinal 
structures passing through the diaphragm. 

Case 2.— E. G_,, moderately advanced pulmonary tuberculosis involving 
the upper two-thirds of the left lung. Artificial pneumothorax treatment 
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from April 16 to July 9, 1932. 
treatment card. 


INDIRECT PNEUMOPERITONEUM 
The following data were recorded on the 


Table 1. — Artificial Pneumothorax Case 2. 



Date. 

Amount 

introduced 

Initial ' 

Final 


in cc. 

manometer. 

readings. 

1 

April 16, 1932 . 

. . 500 

-9 

-3 

2 

April 23, 1932 . 

. . 300 

-5 

-3 

3 

April 30, 1932 . 

. . 500 

-6 

-3 

4 

Ma3' 7, 1932 . 

. . 300 

-5 

-3 

5 

May 14, 1932 . 

. . 100 

-1 

+2 • 

G 

May 21, 1932' . 

. . 400 

-2 

+3 

7 

May 28, 1932 . 

. . 400 

-2 

-t-3 

S 

June 4, 1932 . 

. . 500 

-2 

-1 

9 

June 11, 1932 . 

. . 500 

-5 

-3 

10 

June IS, 1932 . 

. . 500 

-3 

-2 

11 

June 25, 1932 . 

. . 500 

-3 

-2 

12 

July 9, 1932 . 

. . 200 

-2 

-1-2 


^vo hours after the 6th inflation patient started to complain of severe 
pain throughout the chest and in the upper part of the abdomen. She 
appeared ver}"^ nervous and had difficult breathing during the next 24 hours; 
and nausea, vomiting and intense bilateral thoracic pain on the second 
dai'' following this inflation. Roentgenogram taken on same date revealed 
free air under both domes of the diaphragm. 

Comment. Indirect (delayed) pneumoperitoneum was produced 
by forcing air from a positive pressure (high tension) pneumothorax 
into the peritoneal cavity through one of the diaphragmatic open- 
ings, in a case in which 5 successful inflations preceded, and 6 
regular pneumothorax treatments followed, the incidental pneumo- 
peritoneum. 

Case 3. — B. G., moderatelj’^ advanced pulmonar}'' tuberculosis. Artifi- 
cial pneumothorax began on August 27, 1931, and 29 inflations given. 
The smallest amount of air was 350 cc., the largest 850 cc. The initial 
intrapleural pressure varied between —8 and —3; the final pressure regis- 
tered from —3 to — 1, vdth the exception of the 12th inflation when the 
final manometer reading was 0. The amount of air injected was 650 cc. 
on tliis occasion. The patient stated that this twelfth treatment felt 
“different” from the preAoous ones. She complained of severe chest pain 
immediatel}! following inflation; the pain persisted for 24 hours. The 
fluoroscopic examination and the roentgenogram taken directly after 
treatment revealed no pneumothorax but the presence of air under both 
domes of the diaphragm. The next inflation 5 days later produced a fair 
pulmonary collapse. No pneumoperitoneum was found after the absorp- 
tion of air injected into the abdomen at the 12th treatment. 

Comment. An obvious case of direct pneumoperitoneum. 

Case 4.— M. B., far advanced pulmonary tuberculos^ involving the 
upper and lower one-thirds of the right lung and the entire extent of the 
left lung. Exeresis of the left phrenic nerve was performed on April 2, 1931. 
Because of a massive hemorrhage, artificial pneumothorax was attempted 
on the left side, with the following results. 
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Table 2.— Artificial Pneumothorax Case 4. 



Date. 

Amount 
introduced 
in cc. 

Initial 

manometer. 

Final 

readings. 

1 

June 4, 1931 . 

. . 100 

-5 

-1 

2 

June 5, 1931 . 

. . 500 

-4 

-b2 

3 

June 13, 1931 

. . 800 

-6 

0 

4 

June 17, 1931 . 


(pleural shock) 

+7 

5 

June 27, 1931 

'. ioo 

-5 

6 

Sept. 19, 1931 

. . 350 

-2 

-1 

7 

Sept. 21, 1931 

. . 600 

-2 

-b2 

8 

Sept. 24, 1931 . 

. . 300 

-2 

■+9 

9 

Sept. 30, 1931 

. . 1000 

-5 

-1 

10 

Oct. 3, 1931 

. . 800 

-3 


11 

Oct. 7, 1931 

. . 500 

-2 

— 1 


Following the inflation, patient complained of severe pain on the left 
side of face and neck. Treatments discontinued in June because of adhe- 
sions. Artificial pneumothorax was again begun in September because of 
the increasing size of a cavity on the left side. The level of the left dome 
of the diaphragm was two finger-breadths higher than that of the right. 
The inflations were continued with similar amounts and manometer read- 
ings until December, 1932. The only exception was the 38th treatment 
(June 11, 1932), when the initial pressure of —2 rose to -t-12 following the 
injection of 150 cc. of air. Then the needle was carried deeper, whereupon 
the manometer showed —6. The final manometer reading was —3, follow- 
ing the injection of additional 600 cc. of air. 

Comment. This patient was given pneumothorax and direct 
pneumoperitoneum on different occasions, and a high tension air 
pocket and a direct pneumoperitoneum were established in one 
session on June 11, 1932. The roentgenogram taken on October 28, 
1931, showed a small pneumothorax directly above the left dia- 
phragm and a very large pneumoperitoneum. 

Summary. 1. Pneumoperitoneum is a very rare complication 
of artificial pneumothorax. 

2. Two cases of direct pneumoperitoneum are presented. It 
occurs when the pneumothorax needle is inserted below, instead of 
above the diaphragm. 

3. Our manometer readings indicate that the subdiaphragmatic 
intraabdominal pressure is negative and that it oscillates parallel 
with the intrapleural pressure changes. 

4. Two cases of indirect pneumoperitoneum are recorded. It is 
concluded, from the study of symptoms and roentgenologic findings, 
that in these cases the air found its way from an established pneu- 
mothorax into the peritoneal cavity along the structures passing 
through the diaphragm. 

5. The best means for establishing the diagnosis is the roentgeno- 
gram taken in the upright position. 

6. Immediate symptomatic relief can be obtained by elevating 
the foot of the bed, thus shifting the air from below the diaphragm 
to the pelvis. 
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SMITH, BALDES, SHEARD: 

7. Proper orientation as to the position of the diaphragm in 
relation to the site of injection and avoiding the forcing of air 
under high pressure will aid in preventing the occurrence of acci- 
dental pneumoperitoneum. 
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ELECTROMYOGRAPHIC RECORDS OF MUSCLE TREMORS AND 
PHONOMYOGRAPHIC RECORDS OP MUSCLE MURMURS 
IN POSTENCEPHALITIC ^PARKINSON’S DISEASE AND 
ESSENTIAL TREMOR.* 

By Kaerv L. Smith, M.D., 

ASSOCIATE IN SECTION ON CAUDIOEOGY, THE MATO CMNIC; INSTHDCTOB IN MEDICINE, 
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SCHOOL, UNIVERSITY OF MINNESOTA, 
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clinic; ASSISTANT PROFESSOR OP BIOPHYSICS, THE MAYO FOUNDATION FOR 
MEDICAL RESEARCH, GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, 

AND 
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It is a generally accepted teaching of phjisiology that when a 
muscle contracts, an electric current is generated. When one of the 
larger voluntary muscles contracts, a sound is produced. This may 
be demonstrated easily by voluntarily contracting the biceps or 
triceps muscle and listening with the stethoscope; a rather loud, 
continuous, crackling and rumbling sound is .audible. jMuscle 

* Submitted for publication Januarj' 27, 1933. 



Fig. 1. — Phonomyograin. Record to-ken from left trapezius muscle of a man 
with postencephalitic Parkinson’s disease. The time marker below records l/lOO 
second. 
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Fig. 2. — Phonomyogram. Continuation of record shown in Fig. 1. The line 
which traverses the upper part of the figure records the tremor of the right index 
finger. The record was obtained by fastening a straight piece of rather heavy wire 
to the finger, the subject holding the wire vertically before the camera. The line is 
composed of a series of shallow oscillations corresponding almost exactly in number 
each second to the record obtained from the trapezius muscle. The rate is the same 
as and synchronous with that of the trapezius muscle. The time marker below 
records 1/100 second. 



Fig. 3.— Phonomyogram. Record taken from the right trapezius muscle of a woman 
with an essential tremor. The time marker below records l/lOO second. 



Pig. 4. — Electromyogram. Record taken from left trapezius muscle of a man 
■auth postencephalitic Parldnson’s disease. Uppermost record obtained by inserting 
Adrian-Bronk needle deep into the trapezius muscle. The intervals of deflection 
correspond fairly closely vith the intervals between peaks of the phonomyogram. 
For the record in the middle position, the needle was inserted superficially into the 
muscles ; the deflections occur at irregular intervals and are insignificant. When the 
lowermost record was made the needle was not in the muscle, but in the subcutaneous 
tissue; deflections are absent. The time marker below records 1/100 second. 
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sounds or muscle murmurs may be heard over the thorax of persons 
who are extremely nervous or who are cold, especially if they are 
ehilled enough to shiver. The sounds are rhythmic and low in pitch, 
and vary considerably in intensity and frequency of occurrence. 
They vary in number from 200 to several hundred a minute. Further- 
more, they are not constant, and are greatly influenced by inspiration 
and expiration. These facts are well known. . Wartenberg has 
recently described how muscle sounds, produced by contracting the 
masseter and orbieularis oculi muscles, may be heard by placing the 
head in a pillow and forcibly contracting these muscles. 

We have studied muscle murmurs in 8 cases of postencephalitic 
Parkinson’s disease and in 1 case of essential tremor. The murmurs 
in the cases of Parkinson’s disease occurred rhythmically, and at 
the rate of 300 to 400 a minute, the average being about 350 each 
minute. In quality the murmurs often resembled the sound of an 
engine in a tunnel or that of a motor boat. In some instances they 
were similar to fetal heart sounds. 

The murmurs could be heard over the body and the extremities, 
and could be detected by the unaided ear. They were heard most 
plainly over the thorax; and were loudest over its posterior portion, 
that is, over the trapezius and latissimus dorsi muscles. They 
were similar to the sounds heard when examining nervous or cold 
persons, but they were louder and much more striking in character. 
The sounds varied somewhat as the degree of tremor varied, but 
they could be heard when the tremors could neither be seen nor felt. 

That a resting muscle will produce no sound is generally accepted. 
It is believed that the muscle murmurs and sounds which we are 
reporting arc due to muscles which are held in a state of extreme 
tautness, and that a few fibers, varying in number, are contracting 
somewhat rhythmically to produce the sounds. 

Fig. 1 is a reproduction of a phonomyogram obtained by placing a 
suitable microphone over the trapezius muscle of a man with post- 
encephalitic Parkinson’s disease. The induced currents set up in 
the microphone were carried to an amplifier employing resistance 
capacity coupling, and thence to the Matthews oscillograph. The 
movements of the iron tongue of the oscillograph were recorded 
on the rapidly moving photographic paper of the camera. Accurate 
timing was obtained by photography of the movements of a tuning 
fork having 100 vibrations a second. 

Fig. 2 is a reproduction of another portion of the phonomyogram 
shown in Fig. 1. 

A portion of the phonomyographic record of a person with essen- 
tial tremor and mild hyperthyroidism is shown in Fig. 3. In this 
case the muscle sounds were not as pronounced nor as constant as 
in the case of postencephalitic Parkinson’s disease (Figs. 1 and 2), 
and voluntary movements and respiration apparently exerted a 
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daily. When a patient’s appetite decreased, which invariably 
happened, he was instructed to eat all of his diet under the penalty 
of not being allowed whiskey the following day. In this manner 
the caloric intake was kept at 3500 or more calories per day. After 
the lesions healed the patients were no longer given whiskey. They 
remained in the hospital, however, under observation for several 
weeks and were discharged with a severe ^varning as to the dangers 
of further drinking. 

Observations. _ It can be seen (Table 1) that 62 of the 73 cases 
studied had a history of severe alcoholism, 6 denied alcoholism, and 
no information was obtained from the remaining 5 concerning the 
use of alcoholic beverages. Two of the 6 denying the use of alcohol 
developed pellagrous lesions secondary to carcinoma of the stomach, 
and a third developed the . changes of pellagra while receiving a 
restricted diet used in the treatment of peptic ulcer. It is note- 
worthy that the alcoholism occurred from such diverse materials 
as “canned heat,” “white mule,” “raisin jack,” “wood alcohol,” 
and “hooch.” 


Table 1 . —Pellagra: Analysis of 73 Cases. 


Race and sex. 

1 No. of| Av. 

I cases. 1 age. 

Alcohol 

(?). 

1 Diar- 
j rhea. 

Demen- 

tia. 

Stoma- 

titis. 

j Anemia. 

, Died. 

Au- 

topsy. 




1 

1 Yes 

25 

Yes 

17 

Yes 

S 

Yes 

24 

Ye,s 

7 



White males 

28 

1 50 

No 

3 

No 


No 

19 , 

No 

4 

No 

21 

10 

7 




' N.D. 

0 

N.D. 

3 

N.D. 

1 

N.D. 

0 

N.D. 

0 




i " 


! Yes 

6 

Y’es 

5 

Yea 

3 

Yes 

5 

Ye.s 

2 


0 

White females . 

' 7 

; 42 ■ 

No 

1 

No 

l| 

No 

2i 

No 

0 

No 

3 

i ® 

- 

; 

1 

, 1 

1 N.D, 

0 

N.D. 

1 

N.D. 

2 

N.D. 

2 

N.D. 

0 

1 



i 1 

1 

Yes 

9| 

Yes 

7 

' Y'es 

7 

Yes 

s 

Yes 

3 

1 


Black males 

10 ' 

36 

No 

0 

No 

2 

|No 

3 

No 

1 1 

No 

5 

i 7 

6 


f 1 

j 

N.D. 

1 ; 

N.D. 

1 

N.D. 

0 

N.D, 

1 ; 

N.D. 

2 

1 





Yes 

22 

Yea 

19 

Yes 

23 

i Yes 

27 

Yes 

12 ! 

1 

17 

10 

Black females . 

i 2S 

31 

: No 

2 ' 

No 

6 

No 

3 

I No 

1 

No 

14 




N.D. 

4 ; 

N.D. 

3 

N.D. 

2 

N.D. 

0 

N.D. 

2 

1 






Yes 

62 

Yes 

48 

, Yes 

41 

: Yea 

64 

Yes 

24 1 

1 39 

23 

Totals . 

1 73 i 

40 

No 

6 

No 

17 

INo 

27 

1 No 


No 

23, 

1 1 

j 

N.D. 

^1 

1 

N.D. 

8 

N.D. 

5 

N.D. 

3 

N.D. 





N.p. = No data. 


From Fig. 1 we observe that the admissions of pellagra patients 
increased in the summer and fall in the manner previously described 
for the endemic disease. ® 

The 10 patients who received an adequate diet, yeast, and large 
quantities of whiskej" recovered with apparently no ill effects. Their 
skin lesions and the stomatitis improved rapidly. Eight of the 10 
pellagrins developed symptoms of peripheral neuritis subsequent 
to their admission to the hospital. (This is in keeping with the usual 
development of this tjqie of neuritis after the other manifestations 
of the disease have improved.) 
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Discussion. It is generally agreed that the pellagra found in the 
North is usually associated with severe alcoholism. The present 
study, which is probably representative of any northern city, 
demonstrates that over 90 per cent of our patients developed the 
lesions of pellagra following excessive drinking. Nearly all of these 
patients gave a definite history of loss of appetite followed by the 
substitution of whiskey for food, thus strongly suggesting that the 
food intake was not sufficient for adequate nutrition. _ It follows 
that there is a very close relationship between alcoholism and so- 
called alcoholic pellagra. We have shown in this experiment that 


18 



Fig. 1. — Admissions by months of the 73 pellagrins. 


these patients before hospitalization drink large quantities of alco- 
holic beverages, eat little or no food, and yet they can be cured 
even when given large amounts of whiskey if an adequate diet is 
ingested. 

The alcoholic type of pellagra has been previously recognized 
and writers have speculated freely concerning its relationship to 
tlie non-alcoliolic (endemic) type. On theoretical grounds it may 
be considered that the whiskey predisposes to the development of 
pellagra by either destroying the socalled pellagra preventive factor 
or by altering the gastro-intestinal tract so that it becomes incapable 
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of assimilating the preventive substance. Liliewise it has been 
suggested on theoretipal grounds that foreign substances in the 
whiskey, such as the higher alcohols, produce the lesions of pellagra. 

A consideration of the kinds of alcoholic beverages taken by the 
patients in this series indicates that it would be difficult to determine 
whether or not deleterious substances were present in the liquors 
which predisposed to^the development of the disease. It appears 
unlikely to us, however, that any specific deleterious material would 
be present in the many kinds of beverages taken. The present 
observations show that the consumption of large quantities of 
whiskey at the same time that an adequate diet was received did 
not interfere with the clinical improvement of the patients. This 
is strong evidence that alcohol does not directly inactivate either 
all the gastric secretion or all the potent substances in the food. 
IVliile it is conceivable that imbibing alcoholic beverages may in 
some manner affect either the food or gastric secretion so that a 
quantitative loss of important material occurs, it seems unlikely 
that this is sufficient to explain the development of the disease. 

It is well known that many individuals drink large quantities 
of alcoholic beverages for years without suffering from loss of appe- 
tite, vomiting or pellagra. Correlation of these findings logically 
suggests the following hjqiothesis: Severe alcoholic imbibition by 
some individuals causes inadequate food ingestion by decreasing 
the appetite and often precipitates nausea and vomiting. This 
predisposes to the development of pellagra because the person no 
longer receives an adequate diet, but utilizes the calories in the 
alcohol. 

This study indicates that pellagra following severe alcoholism 
should be considered the same disease entit 3 '' as endemic pellagra, 
since characteristically both diseases have a predisposing dietary 
lack, the same seasonal occurrence (Fig. 1), the same symptoma- 
tology (Table 1), and the same lesions. 

Summary and Conclusions. 1. It has been shown in this investi- 
gation that over 90 per .cent of the patients with pellagra developed 
it following severe alcoholism. This incidence is probably represen- 
tative of any northern city. 

2. We have demonstrated tliat pellagra patients recover following 
the simultaneous administration of large quantities of corn whiskej^, 
an adequate diet, and yeast. 

3. Our observations suggest that the relationship of alcoholism 
to the development of pellagra is that the usual afflicted individual 
(pellagrin) loses his appetite and substitutes drink for food, thus 
favoring the production of pellagra. 

4. Facts are advanced which support the hypothesis that alco- 
holic pellagra is a form of true (endemic) pellagra. 
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THE CLINICAL PICTURE OF BROIVIID POISONING. 

. By E. B. Craa^en, Jr,, M.D., 

KESIDENT IN MEDICINE, DUKE UNIVERSITY SOHOOD OF MEDICINE, 

DURHAM, NORTH CAROLINA, 
v 

(From the Department of Medicine.) 

The picture of bromid intoxication, particularly that of the 
delirium state, is often modified and colored, as Diethelm^ points 
out, by the underlying psychiatric make-up of the individual. 
Certainly, this must be true in those institutions caring largely 
for psychiatric patients. Wagner and Bunbury^ observed that the 
patient suffering from bromid intoxication is most often of a, type 
Avhich takes refuge in drugs and alcohol from conditions considered 
intolerable. Nevertheless, in a general hospital, one not infre- 
quently meets Avith cases of “pure,” or almost “pure,” bromid 
delirium in which, after the elimination of the exciting drug, there 
are surprisingly fcAV abnormalities remaining. The taking of the 
drug is often accidental so far as the patient is concerned. It is 
not uncommonly prescribed during acute illnesses or during con- 
valescence from acute illnesses. And, of course, in a large group 
of patients, it is taken in the form of “patent” medicines during a 
time of unusual physical or mental distress. The normality of 
many of these patients after the delirium has cleared is in startling 
contrast to their condition during the stage of the stupor or delirium. 

Diethelm^ states that he is unable to find any symptoms charac- 
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teristic of bromid delirium and, further, that the “clearing up of the 
mental picture is not ahvaj^s parallel to the diminution of the bromid 
content.” In the small series of cases reported here, the opposite 
seems to be true, although the limited material prevents speaking 
with certainty. It seems altogether probable that the clinical 
characteristics of any given series of cases will be modified largely 
by the type of institution in which the cases occurred. The cases 
reported here were admitted to the general wards for a variety of 
medical and surgical reasons. Some of them unquestionably fall 
into the class described by Diethelm.* Wagner and Bunburj^^ 
Zondek and Bier,^ et al. 

In those cases in which adequate stud}" was made of the blood 
and spinal fluid halids, there is an apparent relationship between 
the clinical condition of the patient and the blood and spinal fluid 
halid levels. IWiile the number of cases and determinations in the 
individual case are not as large as one could wish, the results pre- , 
sented are at least suggestive and point the way toward more com- 
plete studies, which are being carried out at the present time with 
the electrometric titration method of Hastings and van Dyke.“ 


Report of a Case: (No. 19,488).— Bdiite male, aged 17, admitted 
October 28, 1932, in a deep stupor. Five weeks previously patient had 
“bad cold” accompanied by headache and “nervousness.” One week 
later he complained of jerking of muscles of legs and face. He was given 
bromids by his local ph}"sician. After several daj"s in bed, during which 
time he was afebrile, the muscle twitching disappeared, but the patient 
grew drowsy and unresponsive. The familj", accordmgly, increased his 
medicine dosage. The stupor deepened, maniacal attacks ensued, and the 
patient was brought into the hospital because he could not be controlled 
at home. 

He was a normall}" developed young white male, stuporous and dehj"- 
drated. Temperature was 37.5° C. Pulse rate lOS. During the e.xamina- 
tion there were frequent mjmclonic movements of the e.xtremities and 
facial grimacings. The pupils were widel}" dilated but reacted normally 
to light. The disks were clearlj" outlined. There were moderate dough- 
like rigidity of the arms and legs and markedlj" hjyeractive tendon reflexes. 
There was no clonus, however, and the Babihski and Kernig’s signs were 
negative. The neck was slightly stiff. The abdominal reflexes were not 
obtained, but the cremasterics were present. 

Lumbar puncture revealed a water-clear spinal fluid containing lOljTnpho- 
cytes per c.mrri. The Pandy test was one positive. The sugar content 
was 55 mg. per cent. The bromid and chlorid findings are shown in Chart I. 

During the ne.xt 4 days the patient was completely unmanageable. He 
had almost constant auditory and visual hallucinations, usually of a fright- 
ening nature, and required constant restraint. In his less maniacal moments 
he told wildly circumstantial stories of being pursued by animals, by men 
vuth guns, etc) Large doses of chloral ly^drate, paraldehyde, and sodium 
am5'tal were not only ineffective but rather augmented his delirium. Fluids 
and large quantities of sodium chlorid were given by mouth whenever 
possible and hj"podermoclyses and intravenous injections of 5 per cent 
glucose m ph}"siologic saline were resorted to frequently in order to maintain 

a fluid intake of 6000 to 7000 cc. daily. , , j .tn „ 

Four days after admission, lumbar puncture was repeated and W cc. 
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spinal fluid removed. Physiologic saline wa.s given intravenously (750 cc.), 
and 10 minutes later an additional 20 cc. of spinal fluid were removed. 
Anal 3 '’ses of the 2 specimens showed an apparent increase in total protein 
only (0 064 to 0.08). The second specimen showed Cl., 102.9 mM/L (602 
mg. per cent); Br., 17.4 mM/L (180 mg. per cent; replacement of UA per 
cent) : sugar, 70 mg. per cent; total protein, 0.080 gm. per cent. For the 
findings of the first specimen and simultaneous blood analysis see Chart I. 


zs % 60 






•S’i 2 3 5 6 T d B /O 21 JZ 

//a Cl Si- grams daily 

Chart I 

Clinical examination of blood and spinal fluid (Case 1). 

On the Sth and 9th days after admission the patient was fairly lucid al 
intervals, but his delirium continued at night. On the morning of the 10th 
daj^ he dramatically announced that he was well and fully recovered. He 
was well oriented, smiling and mentally alert. He remembered the preced- 
ing weeks as a hideous “nightmare” and showed some concern about the 
possibility of a return of the alarming experiences. For the blood and 
spinal fluid bromids and chlorids at recovery see Chart I. The sugar con- 
teiR of spinal fluid was 65 mg. per cent; total protein, 0.088 gm. per cent. 

krom the 10th to the 12th day the patient was fullj’’ rational and suffered 
nothing worse than a few “bad dreams.” After the 12th day there were 


528 CRAVEN, .m.: the clinical picture of bromid poisoning 

no further sjTnptoms. At discharge on December 16, 1932, there were no 
discoverable abnormalities. The pupils were normal in size. The tendon 
reflexes were normally active, and the abdominal reflexes were lively. 

Symptoms. In this series there were 8 cases in which the symp- 
toms were apparently the result of bromid poisoning alone without 
confusing psychiatric basis. A composite picture of these typical 
cases is as follows:, an individual ivith one or a variety of medical 
or surgical (somatic) complaints, has taken bromids during a period 
of days or weeks. After a variable length of time the patient 
becomes restless, irritable and emotionally labile, and complains of 
headache, blurring of vision, interrupted sleep and disordered, 

. usually frightening dreams. As these symptom's endure there are 
observed wealcness, ataxia, slurring and hesitancy of speech, 
irrelevant conversation, poor appetite, and loss of memory, par- 
ticularly for recent events. Drowsiness and lethargy are soon 
followed by stupor, and sleep is even more disturbed by disordered 
dreams. Hallucinations, both visual and auditory, become a prom- 
inent feature, and maniacal attacks of excitement are provoked by 
the fear reaction produced. 

The patient does not appear acutely ill. The facies are expression- 
less (hlcFadden^) and vacuous. The temperature and respiratory 
rate are not elevated, although there may be a moderate tachy- 
cardia. The leukocytes are within a normal range or only slightly 
elevated. The patient is disoriented and stuporous, although 
capable of being aroused to answer questions in a seemingly intelli- 
gent fashion. He exhibits fabrication and confabulation and has 
many delusions concerning himself and those about him. hlost 
of the delusions, often of persecution, seem to be secondary to his 
ovm hallucinatory experiences. Unless his attention is forcibly 
held, he sinks back into stupor. 

The skin and mucous membranes are dryr and the tongue is 
furred. There is no rash (7 cases) and no general lymph glandular 
enlargement. The neck is not stiff (7 cases) and ICernig’s sign is 
negative (8 cases). The pupils are widely dilated (7 of 7 tested 
cases), but react fairly promptlj"- to light, both directly and con- 
sensually. Convergence is poor, diplopia is present (7 of 7 tested 
cases), so that contraction during accommodation cannot be tested 
(although Case 1 had lost the accommodation reflex even though 
good convergence without diplopia was secured). The optic disks 
show no papilledema. There is no weakness, per se, of the muscle 
groups, but there are marked ataxia and incoordination. The 
' reflexes are strongly hyperactive (6 of 7 tested cases), but the acces- 
sory signs of upper motor neurone disturbance are conspicuously 
absent. The abdominal reflexes are not obtained (5 of 5 tested 
cases). For summary of important signs and symptorns see Table 1. 

Treatment. We have found that the usual sedatives and hyp- 
notics not only do not allay the excitement but rather seem to 



Table 1 . — Summary of Data of 1 to 8 Cases. 
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increase the number and intensity of the hallucinations. The 
administration of luminal, barbital, chloral hydrate, paraldehyde, 
sodium amjdal, etc., was invariably followed in a short time by 
maniacal outbursts.. Even sodium amytal given intravenously up 
to 0.4 gm. had no effect in quieting the 2 patients in which it was 
used. 

Isolation from noise and from all disturbance, together with 
hydrotherapy, is most effective when it can be secured. 

In accordance witli the experience of Wile,® Wuth,® Harris and 
Hauser,^ Diethelm,' McFadden,^ et al., sodium chlorid up to 2 gm. 
every 2 hours is given by mouth. A daily intake of 6000 to 8000 cc. 
of fluid is secured, if necessary by parenteral administration of phj^si- 
ologic saline and of 5 per cent glucose solution. 

We are unable to confirm the experience of Wagner and Bunburj^- 
that soon after the administration of sodium chlorid there is a rise 
in the blood bromid, concomitant with an increase in the severity 
of the symptoms. It may be that our determinations were made too 
long (usually 3 days) after the beginning of treatment. After 3 days 
of treatment the bromid content of the blood and spinal fluid was 
alwa 3 '’s lower, and considerablj’- lower, than the pre-treatment level. 
We did not observe any exacerbation of symptoms after beginnmg 
of treatmenv. 

Our ovm figures are in accord with the experimental results of 
Palmer and Clarke,* who found that after the intravenous adminis- 
tration of NaCl the blood bromid level decreases along with a greatly 
increased urinarj^ excretion of bromid. Thej^ point out, further, 
that chlorid administration not only increases the total halid 
excretion but increases the fraction of bromid in it. Thus the actual 
rate of bromid elimination is enhanced bj’^ increasing the chlorid 
intake. 

Usuallj^ during the first 5 days of treatment little clinical improve- 
ment was detected. Disorientation, hallucinations, delusions, 
confabulation, and speech defect persisted. Slight remissions often 
occurred in the early morning hours with exacerbations toward 
afternoon and evening. Between the 6th and 9th daj’s there was 
often an abrupt change, the patient becoming completelj^ lucid and 
oriented during the daj'^ but with disordered dreams at night for 
several dais's more. Treatment was alwaj's continued until the 
patients were symptom free. 

Chemistry. A modification of the Wuth method® was used for 
the determination of bromid. The determinations were made on 
whole blood instead of serum. Standards of known bromid con- 
tent were made up, and the rvalue of the unknown, blood Avas read 
off directly on the colorimeter. 

Although definite conclusions cannot be drawn from the material 

presented, tlie following values may be significant: 

1. Active delirium occurred in patients with a blood momi^ 
content of from 25 millimols per literin Case 2 to 9.7 niM/L in Case /, 
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and the delirium state continued even when the bromid content 
liad fallen to between 20 mM/L in Case 2 and 9.2 inM/L in Case 1. 

2. The figures for spinal fluid corresponding with the above 
values for blood are: (a) Delirium level: 24.2 mM/L Case 2 to 
10.8 mM/L in Case 1. (&) Delirium continued with values between 
17.6 mM/L in Case 2 and 6.6 mM/L in Case 1. 

3. Definite clinical improvement (orientation, loss of hallucina- 
tions and delusions, return of reflexes and pupils to a normal state 
of reactivity) occurred when the blood bromid level had fallen to 
between 5.2 mM/L in Case 3 and 5.8 mM/L in Case 2, and the level 
in the spinal fluid had reached 2.7 mlSl/L in Case 1 to 3.8 mM/L in 
Cases 2 and 3. (See Table 2.) 


Table 2. 


Case 

No. 

Day. 

Condition. 

Blood halids (mM/L). 

Spinal fluid halids (mM/L). 

Br. 

Cl. 

Per cent 
halid 
replaced 
by Br. 

Br. 

1 ! 

Cl. 

Per cent 
halid 
replaced 
by Br. 

1 

Admission 

4th 

8th 

No improvement 
Clinical improve- 
ment 

11.1 

9.2 

5.6 

68.0 

99.0 

92.0 

14.0 

8.5 

5.7 

10.8 

6.6 

2.7 

94.0 

109.0 

123.0 

10.3 

5.7 

2.1 

2 

Admission 

3d 

10th 

No improvement 
Clinical improve- 
ment 

25.0 

20.0 
5.8 

67.5 

80.0 

74.0 

27.0 

20.0 

7.2 

24.2 

17.6 

3.8 

90.6 

101.0 

119.6 

21.0 

14.8 

3.0 

3 

Admission 

3d 

6th 

9th 

No improvement 
Clinical improve- 
ment 

17.4 

10.0 

5.2 

4.4 

54.6 

76.0 

77.4 

84.2 

24.0 

11.6 

6.2 

4.9 

15.5 

7.3 
3.8 

3.4 

92.8 

112.0 

120.0 

122.0 

14.3 

6.1 

3.0 

2.7 

4 

Admission 

12th 

21stt 

No improvement 
Discharged well 

19.0* 
13. 9t 

1 





5 

Admission 

13th 

Discharged well 

10.0 

2.1 

104.0 

1.8 

1 


1 

0 

Admission 

5th 

No improvement 

12.0 

7.0 

68.0 

9.3§ 




7 

Admission 

6th 

Discharged well 

9.7 

4.0 

89.0 

96.0 

9.8 

4.0 




8 

Admission! 

2d 

8tht 

No improvement 
Discharged well 

9.7 

81.0 

10.6 

. 


1 


I ■ 1 .t Treatment begun. f No blood or sp. fl. Btudies. 

§ Discharged against advice. 


It will be noted that the spinal fluid bromid levels are uniformly 
lower than the blood bromid levels. 

This result agrees with that of Malamud, Fuchs, and Malamud,^ 
who used the colorimetric method, and with the recently published 
figures of Mishkis, Ritchie, and blastings,^® using the more accurate 
electrometric titration method previously described by Hastings 
and van Dyke.^^ 
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Summary. 1. There is presented a group of patients suffering 
from broniid intoxication in which certain signs and symptoms 
recurred witli sufficient regularity to constitute a clinical syndrome.* 

2. The psychiatric make-up of this group is contrasted with the 
type of cases reported elsewhere. 

3. The effect, both clinical and chemical, of specific treatment with 
sodium chlorid is discussed. 

4. It is suggested that a distinct parallelism exists between the 
bromid levels in the blood and spinal fluid and the clinical condition 
of the patient. , It seems probable that an even closer relationship 
may be found between the clinical condition and the percentage 
of the total halid replaced by bromid. 

My thanks are due to Dr. W. A. Perlzweig and the members of his Department 
for the chemical studies and to Miss Elizabeth Brodel for the preparation of the 
charts. 

* Since the inception of this paper we have been able to recognize from the signs 
and symptoms alone 3 additional cases of bromid poisoning. 
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CALCIUM AND PHOSPHORUS METABOLISM OF AN 
OSTEOMALACIA PATIENT, A VEGETARIAN FOR 
21 YEARS. 

By Foul Schultzer, 

ABSISTAKT professor, M.n., MUNICIPAI, HOSPITAU, SECOND MEDICAL DEPARTMENT, 

COPENHAGEN, DENMARK. 

IFrom the Medical Department II, Kommunehospital; Chief Physician: Dr. med. 

H. I. Bing.) 

There can be no doubt that deficiencies in diet may play an 
important role in the development of osteomalacia. For a thorough 
review of the various aspects of this disease the reader is referred 
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to the excellent monograph by Hess (1929). The “hunger osteo- 
malacia” among the peoples of “Central Europe” after the World 
War was due to gross deficiencies in diet, reminding one a good deal 
of the osteomalacia mvestigated by Maxwell and Miles (1925) and 
Miles and Feng (1925) in Shansi, China. The patients of these 
investigators had been living on a pronounced vegetarian diet, 
without milk or eggs, and very deficient in calcium. The ratio 
Ca:P was low, about 0.25 to 0.32. In her report of cases of osteo- 
malacia m Delhi, Stapleton (1925) likewise states that the diet was 
vegetarian, although it contained more animal fat than the preced- 
ing. Wilson and Surie (1930) give a review of 265 cases of osteo- 
malacia in India, and they claim that in most of these cases the 
diet was probably not deficient in calcium or phosphorus, but its 
content of vitamin D was inadequate. 

Most authors are agreed that the development of osteomalacia 
is contingent upon at least one additional factor besides deficiencies 
in diet, namely, unhygienic living conditions— especially want of 
sunlight. 

This paper gives an account of a case of pronounced osteomalacia, 
in which the only etiologic explanation appears to be that the patient 
had been a vegetarian for a number of years. 

Case Record.— A. J., male, aged 55, married, post-office clerk, had 
always enjoyed good health. At the age of 34, he became a vegetarian, for 
ethical reasons, and he has kept it up since, never taking any meat or fish. 
His diet consisted of cereals, vegetables, fruit, potatoes and beets, and 
plenty of milk and eggs. The stools were always normal, neither voluminous 
nor fatty. At the age of '40, he had a mishap while at work: he fell and hurt 
his left hip. Since then, he has suffered from pains in the hip, gradually 
radiating down into the left thigh. These pains have been worst in the 
winter, and would almost subside completely in the summer; on the whole, 
they were steadily getting worse, and finally the patient was entirely unable 
to work. In June, 1931, he applied to the Medical Dispensary of the Rigs- 
hospital, where the diagnosis osteomalacia was made after Roentgen ray 
examination. The radiographs showed marked halisteresis, especially 
of the vertebras and pelvis, the former appearing like fish vertebrae. 
The pelvis showed marked defoimity with lateral contraction, most pro- 
nounced on the left side. The left hip joint was the site of very severe 
osteoarthritic changes, with coxa vara. The physical examination revealed 
no abnormalities apart from the deformities due to the bony changes. 

Examination of the urine showed no pathologic elements. Wassermann 
and Kahn reactions in the blood were negative. The serum calcium was 
estimated as 10.1 mg. per cent. Unfortunately, the inorganic phosphorus 
content of the serum was not examined at that time. 

On July 8, 1931, treatment was instituted with cod-liver oil (45 cc. daily) 
and calcium chlorid (CaCh, OHoO, 2 gm., 3 times daily). The result of the 
keatment was striking. In less than 1 month the patient stated that he had 
improved verj*^ much, and Roentgen ray examination on October 1 showed 
a considerable deposition of calcium in the bones. The cod-liver treatment 
was discontinued, as it was disagreeable to the patient, and he was given a 
preparation of irradiated ergosterol (Ultranol [100 D], 30 drops daily). 
On October 14, 1931, the serum calcium concentration was 10 mg. per 
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cent; on January 13, 1932, it was 11.3 mg. per cent. He resumed work on 
October 12, 1931, feeling well. 

The vitamin D and calcium treatment was discontinued February 27 
1932. Within a month, March 30, he complained that the old pains had 
begun again. At that time the serum calcium was 10 mg. per cent. 
The treatment was instituted anew, and the pains ceased in 3 to 4 weeks. 

Experimental Study, It was planned to examine the calcium and phos- 
phorus metabolism in this patient as far as possible under the same condi- 
tions as prior to the treatment. As discontinuance of the treatment for 1 
month previous!}'’ had caused a recurrence of the subjective symptoms, the 
treatment was now discontinued again for 1 month before the experimental 
studies began. The aim was to investigate: (1) The calcium and phos- 
phorus_ metabolism of the patient on a diet that did not differ too much 
from his usual diet; (2) the effect of an addition of calcium salts to this diet; 
(3) the effect of an addition of phosphates. Out of regard for the time 
of the patient it was necessary to leave out the question of addition of 
vitamin D. 

Treatment with Ultranol Odtamin D) and calcium chlorid was discon- 
tinued on April 30, 1932, and the patient was admitted to the Med. Dep. II, 
Kommunehospital (Copenhagen), on Maj' 26, 1932. 

Technique. During the experimental period the patient was allowed 
to be up and walk about, also in the garden of the hospital, as he was him- 
self most painstaking in complying with the rules for collection of the urine 
and feces. The same diet, with a few unessential changes, was kept through- 
out the ex’perimental period. Each of the 3 experiments lasted 5 daj's. 

Diet. For the sake of simplification the diet was composed of as few 
food articles as possible. The calcium and phosphorus contents of these 
foods were estimated by average analj'ses (Table 1). 


Table 1. — Calcium and Phosphorus Contents of Foods in Diet. 


Per ceot Ca. 


Per cent P. 


Milk 0,114 0.092 

Boiled -potatoes 0.006 0.065 

Zwieback 0.0453 0.140 

Sugar 0 . 003 


In addition the patient was given peanut oil (not analyzed), a little 
\'inegar (dilute acetic acid) and minimal amounts of various spices. For 
beverage he had ■tt'eak tea and distilled water. He took this diet in a daily 
amoimt corresponding to about 2200 calories. 

Feces. The feces of each experimental period were marked off by means 
of carmine tablets, given in the morning, 1 hour before meal, at the begin- 
ning and end of the period. IlTien necessary, daily evacuation of the bowels 
was brought about by means of phenolphthalein (dose, 0.5 gm.). The 
stools were collected in a covered container in which the portions were 
mixed thoroughly by long stirring. 

Urine. In each period aU the portions of urine were collected and pre- 
served by addition of a little thymol and concentrated h 3 "drochloric acid 


( pure) • 

The analyses were carried out under the supervision of Dr. E. Gjorup, 
in the physiological laboratory of the Royal Veterinar}" College and in the 
laboratory of Queen Louise’s Hospital for Children. . , + 

Bxpebimbnt 1. In the 5 days of the experimental period (May 30 to 
June 3, inclusive) the patient took the diet listed in Table 2, the daily 

portions being equal. i 

In this case, then, there was a positive calcium and phosphorus bal^ance, 
but certain findings in the examination of the metabolEm showed that here 
the calcium metabolism did not follow normal h'nes. The absolute calcium 
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output in the urine was abnormally great, amounting daily to 0.3 gm. 
Ca as against the normal 0.09 to 0.13 gm. (Goldthwaite, Painter, Osgood 
and McCrudden, 1905). The urinary calcium output was also relatively 
large as is evident from Table 3. 

Table 2.— Calcium and Phosphobus Metabolism in Experiment 1. 



i 

Intake. 

1 

„ 1 
Output. 

Retention. 

1 

1 

Ca 

em. 



■ 

1 

Ca 

P 

gm. 

Milk 

5000 gm. . 

5.70 

4.60 

Urine 7720 gm. 

1.49 

4.06 

1 


Potatoes 

2700 gm. . 

0.16 

1.76 

Feces 310 gm. 

2.19 

1.69 

i 


Zwieback 

750 gm. . 1 

0.34 

1.05 1 






Sugar 

250 gm. 

0.01 


j 





1 

0.21 

i 

7.40 


3.68 

! 

5.75 

1 2.53 

1 1 

1.65 


Retention per day: 0.51 gm. Ca and 0.33 gra. P. 


Table 3. — Calcium and Phosphorus Output in Experiment 1. 

Urine. Feces. Retention. 

Ca in per cent 24 35 41 

P in per cent 55 23 22 


In calcium balance in normal individuals one-third of the calcium output 
is excreted with the urine and two-thirds with the feces. Here in this case, 
more than one-half of the calcium output was excreted with the urine. 
This is the more peculiar as a large part of the ingested phosphorus was 
demonstrated in the feces. On intake of phosphates in normal persons 
two-thirds of the phosphorus output is excreted with the urine and one- 
third -with the feces. The same proportion of output is found in this case. 

On May 31 the serum calcium concentration was 9.1 mg. per cent, inor- 
ganic phosphorus 3.6 mg. per cent. 

Experiment 2. The effect of ingestion of calcium salts was examined in 
the second experimental period (June 7 to 1 1 , inclusive) . 

Numerous investigations- (see Peters and van Slyke) have established 
tn^ the calcium and phosphorus metabolism is influenced by ingestion of 
acid or alkali. Acid ingestion produces an increase in the absorption of 
a phosphorus, whereas intake of alkali has the opposite 

effect. The cause of this is probably that acidity of the intestinal contents 
gives a production of easily soluble calcium phosphates, whereas the calcium 
phophates formed m an alkalin medium are less soluble. The interaction 
of the various factors ivill then decide whether the conditions of retention 
are to be changed. At any rate, however, there will be a change in the dis- 
tribution of Ga and P between the urine and the feces. 

The calcium salts employed most commonly in therap 5 '’, calcium chlorid 
and ralcium lactate, are both able to give an increase in serum calcium, 

on soluble. But in the organism calcium chlorid acts 

hig drug*^'^^^*^^ ^ lactate has the property of an alkaliniz- 

In order to produce a strong calcium effect without altering the acid- 

cSm 7cari™6TT of combine the two salts; 1 gm. calcium 

chlorid fGaGlo, GHjO) was given together with 2 gm. calcium lactate 
(Uotas cilocus solubilis Merck). Tl* combination®“id noi any 
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change in the hydrogen ion concentration of the urine, which was deter- 
mined every day in the experimental periods (Table 4). 


Table 4. — pH op the Urine 


1st day. 2d day. 

Experiment 1 . . 7.0 7.1 

Experiment 2' . .'7.1 7.1 

Experiments . . 7.0 7.2 


v Experimental Periods. 

3d day. 4th day. 5th day. 
7.3 7.0 8.1 

7.1 7.1 7.2 

7.3 7.2 7.2 


Approximately 20 gm. calcium chlorid was dissolved in 300 cc. water, 
and the exact calcium concentration of this solution was determined by 
titration with AgNOj. Fifteen cc. of -the solution (pipette) was given 
3 times daity, while calcium lactate was given in powder form (weight) 
2 gm. 3 times daily. 


Table 5.^ — CALciuii and Phosphorus Metabolism in Experiment 2. 


1 

1 

Intake. j 

1 

' Output. 

Retention. 

i 

i 

Ca ! 

P 1 

1 Ca 

P 

Ca 

1 T 


en». j 

gm. 1 

j gm. 

gm. 

gm. 

1 gm. 

Milk 5000 gm. . 

1 ' 

5.70 1 

1 

4.60 

Urine 7320 gm. j 1.66 

3.15 

! 

1 

Potatoes 3000 gm. . 

0.18 

1.95 

Feces 510 gm. 4.71 

1.67 



Zwieback 750 gm. . 

0.34 

1.05 

' 

1 

i 


Sugar 250 gm. . 

0.01 


1 1 

i 

1 


Addition: 





1 

1 

CaClj sol. 225 cc. . 

2.79 j 


1 ' 

i 



Calc. lact. 30 gm. . 

3.92 


. 1 

! 


1 


! 

12.94 

j 

7.60 

! ' 6.37 

1 1 

4. 82 

i 

6.57 

1 

I 

1 2.78 


Retention per day; 1.31 gm. Ca and 0.55 gm. P. 


A dminis tration of calcium Salts produced a marked increase in the reten- 
tion of Ca and P, relativelj' most of Ca. 

Table 6 shows that in this experiment the distribution of the Ca and P 
output between the urine and the feces was approximately normal. 


Table 6. — Distribution of Calcium and Phosphorus Output in Experi.ment 2. 

Urine. Feces. Retention. 

Ca in per cent 13 36 51 

P in per cent 41 22 3< 


At the end of the experimental period (June 12) the serum calcium con- 
centration was 10.4 mg. per cent, inorganic phosphorus 4.7 mg. per cent. 

Experiment 3. The effect of ingestion of sodium phosphate was 
examined in the 3rd experimental period (June 16 to 20, inclusive) , by admin- 
istration of a neutral solution of primary and secondary sodium pliospliate, 
containing 0.50 gm. P per 16 cc. The secondary sodium phosphate 
(NatriiWosfat Soerensen) was calculated after its contents of phosphorus 
and dissolved in water; then the solution was neutrahzed vdth HCl. Intake 
of 15 cc of this solution 3 times daily did not give any change in pH of the 


^^Tn tMs^exnerLfent, too, there were both a positive calcium balance and a 
positive phosphorus balance (Table 7). The calcium retention was on y 
Thttle less than in Experiment 1. and there was a considerable increase m 
the calcium retention. That the phosphate addition gave a marked change 
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in the distribution of the Ca output between the urine and the feces is 
evident from Table 8. 


Table 7. — Calcium anb Phosphorus Metabolisih in Experiment. 3. • 



Intake. 

i 

1 

Output. 

Retention. 

’ Ca 

Km. 

P 

gm. 

' Ca 
gm. 

■ P 
gm. 

Ca 

gm. 

P 

gm. 

Milk 5000 gm. 

5.70 

4.60 

Urine 7520 gm. 

1.13 

9.86 



Potatoes 3000 gm. 

0.18 

1.95 

Feces 580 gm. 

2.95 1 

2.63 



Zwieback 750 gm. 

0.34 

1.05 






Sugar 250 gm. 

0,01 



1 




Addition; 








Sod. phos- 








phate sol. 225 ec. 


7.50 







6.23 

15.10 


4.08 

12.49 

2.15 

2.61 


Retention per day; 0.43 gm. Ca and 0.52 gm. P. 


Table S.— Change of Distribution of Calcium Output in Urine and Feces. 

Urine. Peoes. Retention. 

Ca in per cent IS 47 35 

P in per cent 65 17 17 

Less than one-third of the total calcium output was found in the urine. 
This agrees with the fact that the absolute phosphorus output with the 
feces increased considerably under the phosphate administration. About 
three-quarter of the phosphorus output was excreted with the feces, ca. 
one-quarter with the urine. 

At the end of the experimental period (June 21) the serum calcium con- 
centration was 10.5 mg. per cent, inorganic phosphorus 3.7 mg. per cent. 

Comments. As already mentioned it seems natural to attribute 
the illness of this patient to deficiencies in his diet. But, what were 
the defieieneies in this vegetarian diet? 

Calcium deficiency seems to be out of the question. His usual 
diet was very much like the diet given in these metabolism experi- 
ments that contained a good deal of calcium. Nor was his serum 
calcium lowered, as was the case in Maxwell and Miles’ patients 
who had a low-calcium diet. 

The same considerations apply to the phosphorus content of the 
diet. The metabolic diet was not low in phosphorus; and the inor- 
ganic phosphorus concentration of the serum of the patient was 
normal at the time of examination; but it has to be admitted that 
the examination was made while there was a positive phosphorus 
balance. Yet 1 month before the examination he was taking his 
usual diet without addition of vitamin D or other therapeutic agent. 

^ There remains then the question of the vitamin D content of the 
diet. It may be taken for granted that the vegetarian diet, even 
witli addition of eggs, milk and butter, may in the winter be inade- 
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quate with regard to vitamin D. That the illness of this patient 
was due to vitamin D deficiency is evidenced also by the charac- 
teristic improvement he claimed to have every summer. It is 
true that the effect of light suggests itself as a direct factor in this 
seasonal improvement, but in northern regions this factor is only 
of secondary importance. 

Also the metabolism experiments indicate that the development 
of the disease in this case could not be ascribed to the calcium and 
phosphorus contents of the diet. In Experiment 1 the patient took 
a diet that corresponded very well to his usual diet. It contained 
plenty of calcium and phosphorus, and the ratio Ca:P was 0.8, which 
Toverud and Toverud (1931) consider optimal.. Both the calcium 
balance and the phosphorus balance were positive, and yet the 
metabolism differed from the normal. Here was the strikingly 
great calcium output in the urine, a finding that is characteristic of 
osteomalacia (Goldthwaite, Painter, Osgood and McCrudden, 1905; 
Mellanby, 1932). Thus, the power of calcium absorption was not 
decreased, but even though phosphorus Avas supplied in a suitable 
amount, only a comparatively small portion of the absorbed calcium 
was deposited in the bones. 

In Experiment 2 the ratio Ca:P of the diet was 1.7, and in Experi- 
ment 3 it AAms 0.4, that is, respectively, doubling and halving of 
the original ratio. Yet the phosphorus retention was increased very 
considerably in both experiments. It is reasonable to take these 
findings to mean that it was not an inadequate ratio Ca:P in Experi- 
ment 1 Avhicli here gave a smaller phosphorus retention than in 
Experiments 2 and 3. The significance of this ratio to the calcium 
and phosphorus metabolism is known in particular from experiments 
on rats (Schultzer, 1927). 

Nor did addition of calcium or phosphorus produce any definitely 
significant change in the serum calcium concentration or in the 
inorganic phosphorus content of the serum. In this respect the 
case reminds one of that reported by Blumgart, Gargill and Gilligan 
(1929). Here the serum calcium was normal (10.3 to 11 mg. per 
cent), and the inorganic phosphorus level was someAA’hat low, but 
constant in spite of all treatment, also with Autamin D, at 2.1 to 2.4 
mg. per cent. For the present, then, these cases of osteomalacia 
may be parallelled AAUth the rickets produced experimentally in 
young rats by IvorencheA^sky (1922), as in the latter condition the 
rachitogenic diet AAms not deficient in calcium or phosphorus, but 
in vitamin D. 

Summary. 1. A case is reported of a man, aged 55, Avho had 
been a Amgetarian for the last 21 years, and AA^ho had noticed the 
first symptoms of osteomalacia 15 years ago. His condition jm- 
proA^ed A'ery considerably on treatment with vitamin D and calcium 

chlorid. . j ..i u- 

2. The treatment was discontmued for 1 month, and then ms 
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calcium and phosphorus metabolism was examined while on a diet 
that corresponded very well to his usual vegetarian diet. This diet 
contained optimal amounts of calcium and phosphorus. Both the 
phosphorus balance and the calcium balance were found to be 
positive. The calcium output in the urine was abnormally high. 

3. The effect of intake of calcium salts was examined. There 
was an increase in both the positive calcium balance and the phos- 
phorus balance. 

4. Intake of phosphates also increased the positive phosphorus 
balance, whereas it had no particular effect on the positive calcium 
balance. 

5. Hence one may conclude that if the osteomalacia in this case 
was due to deficiencies in the diet, as is most likely, it was not owing 
to faults in calcium and phosphorus content of the diet but to vita- 
min D deficiency. 
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STUDIES IN PENTOSURIA. 

A Report of 12 Cases. 

By Morris Enklewitz, M.D., 

ADJUNCT PHYSICIAN, MEDICAL DIVISION, 

AND 

Margaret Lasker, M.S., 

RESEARCH FELEOW , MEDlCAIi DIVISION, MONTEFIORE HOSPITAL, 
NEW YORK CITY. 


It is unfortunate that the belief prevails that pentosuria is an 
exceedingly rare condition which can be diagnosed by metabolic 
specialists only. Because of this belief many cases are overlooked, 
and many more are mistreated as diabetics. It is incorrect to 



540 


ENKLE-WITZ, LASKER: STUDIES IN PENTOSURIA 


assume that no harm can come of treating a pentosuric as a diabetic, 
particularly as the tendency is to give insulin to the latter. Admin- 
istered to the pentosuric, insulin may cause hj^ioglycemic reactions 
and convulsions. In addition, when regarded as diabetic, the pen- 
tosuric is subjected to unnecessary dietary restriction. 

^Ae wish to emphasize that every glycosuria in which the con- 
centration of reducing bodies is regularly 1 per cent or less should 
be regarded with suspicion and further investigated. The necessary 
procedures are not expensive or time-consuming and can be done 
in the office. The response of the patient to a meal rich in carbo- 
hydrate will often point to the correct diagnosis (see diagnosis and 
differential diagnosis). The fermentation test and the Bial test 
will yield further valuable information. 

The diagnostic features of pentosuria are not well known; to illus- 
trate this, we need only call attention to the fact that 6 of our cases 
were at one time or another hospitalized in various institutions 
without being properly diagnosed. If this paper serves only to 
make the reader “^"pentose-conscious” it will have fulfilled one of its 
major purposes. 

Historical. In 1892 Salkowski and Jastrowitz^ described the 
first case of pentosuria. In 1900 Neuberg^ isolated racemic arabmose 
from the urine of a pentosuric. This sugar was optically inactive 
and formed an osazone with di-phenylhydrazin. Similar cases were 
described by Aron^ in 1913 and Cammidge and Howard^ in 1920, 
As a result of these studies it was assumed that inert arabmose 
was the only urinary, pentose. In 1914 Levene and La Forge^ 
found a dextro-rotatory pentose which did not form a di-phenyl 
osazone and which they proved to be xyloketose. Zerner and 
Waltuch® recovered a similar substance from the urine of their 2 
cases. The pentosazone had a melting point of 162° C., and when 
mixed with 1 -xylosazone it formed a new compound (dl-xylosazone) 
which melted at 210° C. They believed the urinary sugar to be a 
member of the xylose group. Further proof of the existence of 
xyloketose was furnished by Greenwald’’ who described 4 cases in 
1930. 

Garrod* collected more than 50 cases of pentosuria from the 
literature in 1923, and in a recent paper Margolis® reviewed 78 
cases. Since then 22 additional cases have been described by the 
following authors: Greenwald'^ 4 cases, Fischer and Reiner’* 4, 
Marble’S 3 ^ Neuman’s 4, Leinoff” 1, Hari’= 5, Rossen’* 1. These, 
together with our 12 , total 112 reported cases. 


Case Reports. Case 1.— H. B., male, aged 6, was admitted m July 
1928 with a history of diabetes for 1 year and complaining of failure to 
(^ain weight for 2 years. Sugar had been found in his urine 1 year agO anu 
he had been regarded as an early diabetic. Our diagnosis was pentosum 
and malnutrition. The average daily excretion was 1.5 gm., calculated as 

glucose. 
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Case 2.— J. L., male, aged 22, 'was admitted in February, 1932, com- 
plaining of weakness on walldng, occasional double vision, and tingling 
sensations in the legs. In September, 1930, he had been ill due to a gastro- 
intestinal upset. Shortly thereafter paralysis of the entire body set in. He 
recovered from this but soon developed urinary difficulty and weakness on 
walking. The neurologic diagnosis was multiple sclerosis. Sugar had been 
found in his urine during his Stas'- at another hospital and he had been given 
as much as 60 units of insulin daily. Examination of 5 brothers failed to 
reveal any additional cases. The daily excretion of pentose was 3.5 

Case 3.— B. B., aged 39, was admitted in January, 1933, complaining of 
cough and expectoration. He had been well until September, 1931, when 
he began to cough and had several hemoptj'ses. He was sent to a convales- 
cent home, receiving alternate pneumothorax treatments. _ Three months 
prior to admission, sugar was found in his urine and he received 15_ units of 
insulin daily. The diagnosis was chronic pulmonary tuberculosis. The 
daily excretion of pentose was 3 gm. 

Case 4.— N. L., male, aged 33, was referred to us for diagnosis by a 
former member of the hospital house staff. He had always been well and 
had no complaints. In 1923 he was refused life insurance because sugar 
was found in his urine. Placed on a restricted diet he lost weight and was 
given 20 units of insulin daily in an effort to maintain his nutrition. This 
resulted in many hj^poglycemic reactions. A diagnosis of renal diabetes 
was made by a medical consultant who advised him to restrict his carbo- 
hydrate intake as a precautionary measure. Recently he was granted 
insurance but with a higher rating. On our advice, he resumed a normal 
diet and has returned to his usual weight. 

Case 5.— L. B., male, aged 37, was admitted in August, 1932, with a 
diagnosis of coronary artery disease and diabetes mellitus. Four months 
previously he began to experience precordial pain, and on several occasions 
lost consciousness. Tliirteen years ago he had been treated as a diabetic, 
but had never adhered to any diet. He suffers from severe headaches as 
, do also several niembers of his family. Our diagnosis was ps 5 'choneurosis. 
The daily excretion of pentose was 4.5 gm. Seventeen other members of 
liis family including mother, brothers and sisters and 11 of the next genera- 
tion were investigated, and 3 sisters and a niece were found to have 
pentosuria. 

Case 6. — A. G., sister of L. B. (Case 5), aged 41, was admitted in 
January, 1933, complaining of headache, vomiting and pain in the right 
leg of 4 months’ duration. While operating a sewing machine, she noticed 
a pain in the right leg which later spread to the hip and back. She suffers 
at present from pain over the heart and has severe nervous headaches. 
Whenever ill or upset, she vomits everytliing she eats. She never knew of 
glycosuria until our exaimnation revealed its presence. The diagnosis 
was ps 3 'choneurosis and sciatic neuralgia. Daily excretion was 2.6 gm. 

Case 7. Y. Z., sister of L. B. (Case 6), aged 29, was investigated by 
Ausits to her home. She had been confined to a hospital for treatment of 
Mckache 3 5 'ears ago, and while there, sugar had been found in her urine. 
Her diet was restricted and she lost considerable weight. She suffers from 
severe headaches and complains of nervousness. 

Case S.—A.. J., sister of L. B. (Case 5), aged 37, had never had her 
urme examined prior to pur investigation. She has never had any serious 
ulnras but suffers from intense headaches and has migratory muscle and 
joint pains. She states she is verj' nervous and attributes this to the fact 
tliat her 2 children have spastic paraWsis. 

Case 9.— S. J., female, a daughter of A. J. (Case 8), aged 10, has suffered 
Iroin spastic parab'sis since birth .She is unable to -walk, is mentally defi- 
cient and IS an inmate of a state institution. The neurologic diagnosis is 
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cerebral agGiicsis. ^ 3i,xaiiunation of tlie urine revealed the presence of pen' 
tose. This case is of interest because it represents the second recorded 
instance of pentosuria occurring in parent and offspring. 

Case 10.— B. L., male, aged 28, has always been well and has no com- 
plaints. In 1931 sugar was found in his urine in the course of an examin- 
ation for life insurance. At Sj'denhani Hospital the sugar tolerance curve 
was found to be normal, and further investigation revealed the urinary 
sugar to be pentose.* 

Case 11.— ]\I. C., female, aged 27, first consulted a phj’-sician 3 j^ears ago 
because of a skin eruption. Sugar was found in hei; urine at this time and 
she was treated for diabetes,^ receiving as much as 90 units of insulin dailj', 
Hypogljmemia and commlsions occurred quite frequently. She lost 10 
pounds in less than a j'ear and also became verj’- despondent. The patient 
states that regardless of whether she ate or abstained from food she always 
had a trace of sugar in her urine. The diagnosis of pentosuria was estab- 
lished and at our suggestion the patient returned to her usual diet. Seven- 
teen members of her famib" were e.xamined and a brother was found to 
have pentosuria. 

Case 12. — J. A., male, a brother of M. C. (Case 11). Our information 
concerning this case is ver}"^ meager, as the patient resides in a distant city 
and has not yet answered our inquiry concerning his medical historJ^ At 
our request, he sent us a specimen of urine wliich was found to contain 
pentose. His sister informs us that he was told 2 years ago that he had 
diabetes. 

All of the above cases are Jews. 

In all cases the urine did not ferment with yeast, gave a positive 
test with Bial’s reagent and jdelded an osazone which melted at 
about 156° C. This osazone Mdien mixed with l-xjdosazone and 
recrystallized had a melting point of about 200° C. After bromina- 
tion the urine still reduced alkalin copper solution but lost its reduc- 
ing power upon heating with strong acid, demonstratmg that a 
ketone rather than an aldehj’-de group was present. These tests in 
addition to polariscopic e.xamination established the pentose as 
1-xyloketose. 

Diagnosis and Differential Diagnosis. Were it not for the tendencj’’ 
to regard every glycosuria as diabetic in origin, many more cases 
of pentosuria would be discovered. IThen incorrectly regarded 
as diabetics, cases of pentosuria are often placed on restricted diets 
and are given insulin. In addition, they are refused life insurance 
and are often informed of the possibility^ that their children may 
inherit diabetes. 

For practical purposes there are two conditions with which 
pentosuria may be confused— mild diabetes and renal diabetes. 
Based on the response to sugar tolerance tests by individuals having 
these diseases, it is usually possible to tell them apart quite easily, 
hlild diabetics are sugar-free after an overnight fast; pentosurics 
and renal diabetics are not. We suggest that a liberal carbohydrate 
meal be taken on arising and that voided specimens be examined 
before and after eating. If the urine passed while fasting is negative 
for reducing bodies and that passed 2 hours after the ingestion of 

* We are indebted to the Sydenham Hospital for permission to publish this 


case. 
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tlie meal gives a strong reduction with alkalin copper, the condition 
is obviously diabetes mellitus. If both specimens contain small 
amounts of reducing substances, renal diabetes or pentosuria may 
be suspected. One expects a slightly increased spilling of sugar 
after a meal taken by a renal diabetic due to the temporary eleva- 
tion of blood sugar, whereas the urinary excretion of sugar in a 
pentosuric is uninfluenced by eating. The concentration of reducing 
bodies in the urine in cases of pentosuria is remarkably constant, 
unless the individual, is receiving medication (see below). The diag- 
nosis can be confirmed by fermentation tests, by using Bial’s reagent 
and by blood sugar studies. Preparing the osazones, one can differ- 
entiate pentosazone from glycosazone by noting the cr3''stalline 
structure and determining the melting point. Later we shall call 
attention to a chemical property of xyloketose which makes its 
recognition in the urine a very simple matter. 

Table 1. — The Urine in Pentosuria, Renal Diabetes and Diabetes Mellitus. 


Reducing bodies in urine: 

Pentosuria. 

Renal diabetes. 

Diabetes mellitus. 

(a) Fasting 

+ 

+ 

0 

(b) Two hours p. c. . 

+ 

+ + 

+ + + 

Fermentation of urine . 

Negative 

Positive 

Positive 

Bial test 

Positive 

Negative 

Negative 

Urinary osazone: 

(a) Form . . . . 

Needles 

Rosettes 

Rosettes 

(6) Melting point 

160° 

204° 

204° 

Sugar tolerance 

Normal 

Normal 

Diabetic 


Relation to Diabetes Mellitus. Early observers reported both 
pentosuria and diabetes mellitus occurring in the same individual. 
VoiP^ obtained an osazone ivitli the melting point of a pentosazone 
from the urine of 12 out of 14 severe diabetics. ^We have examined 
the urine of a large number of diabetics and have failed to obtain a 
positive reaction with Bial’s reagent. The blood sugar in our pen- 
tosuric cases was within normal limits and the tolerance for carbo- 
hydrate was unimpaired. Garrod® states that the occurrence of 
both diseases in the same individual probably is a coincidence, due 
to the liability of the Jewish race both to diabetes and pentosuria. 
It is generally agreed that the two conditions are separate and 
distinct. 

Table 2. — Body Weight and Pentose Excretion. 


Case. 
1 . 
3 . 
G . 
2 

5 ! 


Weight. 

Pentose in grams 
(calculated as 
glucose!) . 

37 

1.5 

127 

3.0 

130 

2.6 

132 

3.5 

173 

4.5 


Nature of the Urinary Pentose. Neuberg,- Ai-on,^ Cammidge and 
Howaid'* believed the pentose in their cases to be racemic arabinose. 
On the other hand, Levene and La Forge,® Zerner and Waltuch,® 
Ilillei,^® Greenvald^ and Ilarfl- ~ described the urinary sugar as 



544 


ENKLEWITZ, LASKEE: STUDIES IN PENTOSURIA 


xylpketose. Our 12 cases were shown to have xyloketose in the urine. 
It is our belief that the latter pentose is by far the more connnon 
sugar, if indeed it is not the only one. 

Relation to Body Weight. It is probable that a direct proportion 
exists between body weight and the 24-hour excretion of pentose. 

Pentosuria, Psychoneurosis and Headache. Margolis® found that 
27 per cent of his collected cases suffered from headache and 77 per 
cent were psychoneurotic. He points out tliat the disease may not 
be completely harmless and that neurasthenia and headache may 
be accompaniments or complications. Four of our cases had 
migraine and were psychoneurotic, but they were all members of 
one family, and their mother, who did not have pentosuria, had 
migraine as well. NeumanV* eases showed no clinical symptoms 
related to their metabolic disorder and all of Hari’s'- cases were 
perfectlj^ normal otherwise. It is generally agreed that pentosurics 
have no symptoms that can be attributed to their ailment. As 
regards the neurasthenia, Garrod Estates that race and racial tem- 
perament play an important part, and the diagnosis of diabetes, 
commonly made, may contribute to this result. 

Pentose Excretion and Drugs. Margolis® observed that the 
excretion of pentose rose from 1.5 to 4.8 gm. following the taking 
of amidopjTin. He found that other drugs (codein and pantopon) 
also increased the urinary output of pentose. He proved that the 
increase in reducing bodies was due to pentose by means of quantita- 
tive osazone determinations. Amidop 3 Tin given to patients with 
migraine and to normals did not produce reducing bodies in the urine. 
He believed that the ingestion of amidopyrin increased the output 
of pentose in the urine in direct proportion to tlie amount ingested. 

A possible explanation will be given later. 

Reduction in the Cold.* We discovered that the urine of our 
patients reduced both qualitative and quantitative Benedict solu- 
tion at ordinary room temperature (-without heating). One cc. 
of urine added to 5 cc. of qualitatiim solution gave a positive 
reaction when left undisturbed for several hours. One must not 
confuse this with a pseudo or phosphate reaction. The phosphate 
precipitate is white or graj^ in color, whereas in cases where the test 
is positive, it will be found that the precipitate is golden yellow and 
often forms a layer or rim above the phosphate precipitate after the 
tube has been allowed to stand for some time. 

We have used the property to reduce alkalin copper in the cold 
as a quick test for detecting the presence of xyloketose in tiie urine, 
especially in the presence of other reducing substances. With the 
exception of lemlose, other sugars (glucose, maltose, lactose, xjdose, 
arabinose and gljmuronic acid) in similar weak concentration (under 
1 per cent) do not reduce in the cold. 

* This test has been modified; for further details the reader is referred to 
J. Biol. Chem., 1933. 101, 2S9. 
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By setting up tubes containing both quantitative Benedict solu- 
tion and varying amounts of urine and leaving in the cold, we have 
also been able to determine quantitatively the amount of xylo- 
ketose present. The reading is somewhat lower than that obtained 
by ordinary methods. We have used this method when interfering 
substances were present in the urine. For example, when we fed 
xylose to our patient we were able to determine how^ much was 
excreted by substracting the amount which reduced in the cold 
(xyloketose) from the total obtained by ordinary quantitative 
tests (xyloketose plus xylose). 

Optical Activity. In 2 cases the urine as voided or upon concen- 
tration was dextro-rotatory, giving a specific rotation of 22°, as 
compared with readings of 34° and '33° obtained by Green wald'*' 
and Levene and La Forge® for the pure sugar. This discrepancy 
may be due to levo-rotatory substances usually present in urine. 
In 2 other cases no rotation could be demonstrated. 

Pentosazones. In each instance the osazone had the typical 
crystalline structure and melted betAveen 156° and 160°, depending 
upon the purity of the product. '\^Tlen combined with the osazone 
from 1-xylose, the melting point rose to 200°, showing that the race- 
mic xylosazone had been formed. 

We have been able to recognize this racemic xylosazone from its 
crystalline form without having to resort to melting point determina- 
tions. Our method is as follows: The urinary osazone is prepared 
in the usual manner and dried. It is then mixed with 1-xylosazone 
in approximately equal quantities, using 95 per cent alcohol as the 
solvent. Several drops of this mixture are spread on a glass slide 
and covered with a small funnel to ensure slow evaporation. The 
edges of the dried film are examined under the high power of the 
microscope, and if the racemic compound has been formed, it will 
be recognized as boat-shaped crystals, totally different in mor- 
phology from the osazone formed by xylose or xyloketose. 

Fig. 1 is a dravung of racemic xylosazone crystals. 

Feeding of Drugs. Amidopyrin, codein and luminal administered 
separately caused an increase in urinary pentose. The daily inges- 
tion of 2 gm. of amidopyrin for a period of 1 week caused a rise from 
a usual level of 4.5 gm. to 20 gm. Another case received 2 gm. 
daily for 3 days and his 24-hour excretion rose from 3 to 8.5 gm. 
Like Margolis® we have satisfied ourselves that the increase is 
really due to pentose. By means of quantitative osazones, melting 
points and quantitative reduction in the cold we have prov’^en 
beyond doubt that the reducing substance in the urine is xyloketose. 

We administered potassium iodid and calcium lactate in large 
.amounts but obtained no rise in pentose. It is well Imown >that 
many drugs are excreted in the urine as compound glycuronates. 
These are the drugs Avhich apparently increase the urinary pentose. 
Substances like potassium iodid which are excreted unchanged 
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and not as g]ycnronates, do not cause an increased pentose output. 
It may well be that drugs which stimulate the formation of gly- 
curonic acid stimulate pentose formation as well. There exists an 
intimate relationship between 1-xylose and d-glycuronic acid, since 
the . former can be derived from the latter by splitting off carbon 
dioxid. Franken,!® among others, has accomplished this conversion 
in vitro and suggests that it is possible that plants derive their 
pentose through similar action. We are at present engaged in 
investigating a possible relationship between xyloketose and gly- 
curonic acid. 



Fig. 1. — Racemic xylosazone crystals. 


Metabolic Studies. The literature dealing with the feeding of 
various substances left us hopelessly confused and we deemed it 
advisable to start afresh. Urinary excretion was uninfluenced by 
high and low carbohydrate diets. The addition of a quart of milk 
(45 gm. of lactose) produced no change. Increasing the protein 
intake 100 gm. by feeding liver, kidney and pancreas gave negative 
results. These findings agree Avith those of Margolis.-' Increasing 
metabolism by feeding thyroid extract did not influence pentose 
excretion. Enforced rest in bed folloived several days later by 
periods of muscular exercise umre entirely negative. Tavo patients 
fasted for 24 hours, and as in af Klercker’s” case, their pentose 
excretion decreased about 50 per cent. 

Feeding of Xyloketose and Xylose. We believe this to be the first 
instance in Avhich xyloketose was administered to a pentosuric. 
Five grams of xyloketose AAmre giAmn by mouth, the sugar being pre- 
pared from the patient’s urine according to GreenAA-ald’s method^ 
and utilized just prior to the formation of the hydrazone. The 
patient’s excretion rose but 0.5 gm. in the next 24 hours. Ue 
attempted to rule out failure to absorb the sugar from the ahmen- 
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tary tract by injecting 1 gm. of xyloketose subcutaneously into a 
rabbit and found its urine negative for reducing bodies. One of us 
(M. E.) also took 5 gm. of xjdoketose by mouth and the 24-hour 
urine was completely negative for sugar. We hope to extend these 
experiments using the intravenous route. 

Five grams of 1-xylose were given to 2 of our patients by mouth 
and they excreted 90 per cent within the next 48 hours. A normal 
control acted similarly. 

Greenwald^” injected xylose and xyloketose into dogs and recov- 
ered 65 per cent of the former and a maximum of 15 per cent of the 
latter from the urine. He suggests that xyloketose may be further 
metabolized in the body and that it may be a product of normal 
intermediary metabolism. Our patient utilized or destroyed his 
own urinary sugar when it was fed to him. At any rate it did not 
appear in the urine. 

Detailed results of our chemical and metabolic studies will be 
published elsewhere. 

Summary and Conclusions. 1. Twelve cases of pentosuria are 
described, the sugar in all cases being l~xyloketose. 

2. All'cases of "glycosuria” in which the concentration of reducing 
bodies in the urine remains unalterably below 1 per cent should 
be regarded as possible pentosurics and should be further investi- 
gated. 

3. By examining urinary specimens voided before and after the 
ingestion of a liberal carbohydrate meal, it is often possible to 
differentiate cases of mild diabetes mellitus, renal diabetes and 
pentosuria. Fermentation tests, and testing with Dial’s reagent 
will give additional valuable information as to the nature of the 
urinary sugar. 

4. Xyloketose reduces alkalin copper solution in the cold. 

5. The crystalline structure of racemic xylosazone is described. 

6. The ingestion of amidopyrin markedly increases the output 
of urinary pentose. 

7. Pentose excretion is uninfluenced by modification of the carbo- 
hydrate or protein content of the diet. It is also unchanged by 
rest, exercise or thyroid extract administered by mouth. 

8. When fed 5 gm. of xyloketose a pentosuric excreted but 0.5 gm, 
more than usual. The urine of a control taking a similar amount 
of xyloketose showed no reducing substances. It appears that both 
pentosurics and normals can utilize or destroy xyloketose when it is 
administered by mouth. 
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Fat and fat-like substances are normally present in the blood 
plasma and corpuscles. Three principal classes of lipids are recog- 
nized: (1) common fats, which are combinations of glycerol and 
fatty acids; (2) phospholipids with lecithin the most common 
member, and (3) cholesterols. The normal concentration of these 
substances in the blood is somewhat variable depending upon the 
methods used for their determination, the state of nutrition of the 
individual when the blood was analyzed and upon whether the 
individual was or was not fasting. The following table is illustrative 
of the normal blood lipids and the effect of 100 cc. of olive oil on 


them.* 


Tabde 1. — Normal Blood Lipids. 


P.itient S. 

Fasting 

2 hours after 100 co. of olive oil 
4 hours after 100 cc. of olive oil 
6 hours after 100 cc. of olive oil 


JfK. per 

Incre.csc, 

100 CO. 

per cent. 

. 439 


. 467 

6 

. 600 

37 

. 508 

13 
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An increase in tlie blood lipids may be a physiologic process 
following a fat meal, as shown above. If this occurs, the excess lipids 
disappear from the blood in the course of 12 to 14 hours. Blatlier- 
wick^ has shown, in a study later confirmed by Marsh and Waller, 
that^ diabetic patients on diets containing fat several times in 
excess of that found in the normal diet, had no increase in the lipid 
content of the blood. If a lipemia existed when these patients first 
came under observation, the total blood lipids fell to normal levels 
on diets containing several times the normal fat content. Should 
the blood lipids remain high after 24 hours, some pathologic process 
is usually present. When the blood lipids are increased we speak of 
it as lipemia; when the blood plasma appears milky, as lactescence. 

Pathologic lipemia may occur in a variety of conditions. In 
severe nephritis, pneumonia, pregnancy, obstructive jaundice, 
anemia, and in the xanthomata a mild increase in the lipids of the 
blood may be present. In severe diabetes mellitus with acidosis, a 
milky blood plasma is not uncommonly found. Extraordinarily 
high levels of the blood lipids are commonly present. In a recent 
collection of all cases of lipemia retinalis by Parker and Culler,^ 
37 of the 38 reported cases were in patients with diabetes mellitus. 
These observers have shown in 2 reported cases of their own, which 
one of us (A. C. C.) studied with them, that the total lipids must be 
at least 3.5 per cent to produce the lipemic fundi. 

Experimental lipemia has been studied by Allen in depancreatized 
dogs. He states that “severely diabetic dogs which digest high fat 
diets regularly develop some degree of abnormal lipemia, and in a 
minority of such animals this lipemia becomes extreme. Apart 
from a sufficient supply of fat in the diet, the one indispensable pre- 
requisite for diabetie lipemia is tlie existence of active severe symp- 
toms in the form of glycosuria and hyperglycemia. Mild cases with 
high glycosuria and severe cases with glycosuria abolished by diet 
never exlaibit any extreme grade of lipemia, however high the fat 
intake. Diabetic lipemia evidently represents some secondary 
breakdown in fat metabolism, not directly connected with the endo- 
crine function of the pancreas and not due merely to excess of fat in 
metabolism or loss of sugar from the body. There are wide varia- 
tions in individual susceptibility to this disorder among both animals 
and patients. Tests with a wide variety of endocrine, dietary and 
other influences failed to reveal the nature of the disturbance or the 
origin of the susceptibility." 

When considering the relation of acidosis to lipemia, Allen® also 
states that "nearly every case of acidosis is attended with at least 
a slight lipemia, and hea'v’y lipemia is practically never found except 
in connection with some degree of acidosis. This is merely a different 
statement of the fact that severe diabetes is practically always 
attended with some degree of lipemia, and that the heaviest lipemia 
occurs only in severe active cases on high fat diet, which naturally 
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gi-^^es rise to acidosis. No parallelism exists between the degree of 
lipemia and the degree of acidosis as measured either the acetone 
of blood or urine or the CO. capacitj^ of the blood plasma.” 

The relationship of severe diabetes mellitus to severe lipemia 
both in human beings and in ex-perimentally depancreatized dogs has 
been shown. It appears that there is something in the diabetic 
state, when severe, prone to produce lipemia. 

Recently we have had the opportunity to study several severe 
diabetics in acidosis and with lipemia. Our results in all cases were 
similar so only 1 case will be presented. We have attempted to 
determine whether there is anj'' relationship between the lipemia 
and the caloric intake, ingested dietary fat, hyperglycemia and 
glycosuria, and acidosis. We have also studied the effect of insulin 
on lipemia and the relationship of the blood total lipid level to 
lipemia retinalis. The intake of carbohydrate, fat and protein was 
quantitativelj’’ controlled by Aveighed diets which are recorded in 
Table 2. The total output of acetone bodies was determined each 
day. Carbon dioxid combining power of the blood was done at 
regular inten^als by the usual methods. Quantitative blood sugar 
determinations were done at the same time the CO 2 combining power 
was determined. Quantitative urinary sugar analyses were done 
daily. The total lipids of the whole blood were determined at regular 
intervals by the following method; 

The blood (10 cc.) Avas added sloAAdy to a mixture of 3 parts of 
alcohol and 1 part of ethyl ether. After standing over night the 
mixture AA^as filtered and the residue washed with seA^’eral portions of 
ether. The residue AA^as then allowed to dr}”" in air. It was quantita- 
tively transferred to a 500 ce. Erlenmeyer flask, to which Avas then 
added 250 cc. of absolute alcohol. This mixture Avas then brought 
to the boiling point and maintained there for 10 minutes. The hot 
mixture Avas then filtered and the precipitate washed, first Avith abso- 
lute alcohol and then with ether. The combined extracts AA'ere con- 
centrated to about 50 cc. and transferred to a separatory funnel. 
An equal Amlume of water was added and the mi.xture extracted sca^- 
eral times with petroleum ether (B. P. 20° to 40°). The extracts 
thus obtained were made free of water by the addition of anhydrous 
sodium sulphate. After standing over night the Na 2 S 04 aa^s filtered 
off, washed AAuth petroleum ether, the filtrate concentrated to about 
75 cc. and then made up to 100 cc. in a volumetric flask. Aliquot 
parts Avere taken from this solution and transferred to weighed 
flasks. The solvent AA^as eA^aporated off and the lipids weighed. 


Report of Case. C.asb 4.— F. P., a young Aidiite male, aged 15 yjrs 
entered the Unii'ersit}' Hospital on August 6, 1931. He compkined of 
Aveakness, excessive thhst, pobmria, and a skin eruption. His health fiaa 
been exceptionally good until December, 1930, at aa’IucIi tune he noticed 
an increase in appetite and thirst Avith a poljmria. He lost 30 pounds weight 
in 6 AA'eeks. Weakness became pronounced and, on January 17, ne 
passed into diabetic coma. He Avas then taken to a hospital where his 
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diabetes was well controlled/and was discharged later on a diet of 55 gm. of 
protein, 210 gm. of fat and 35 gm. of carbohydrate without insulin. He 
had no further trouble until March 15, 1931, when he discontinued weighing 
his food and soon developed glycosuria. Polyuria, polyphagia and poly- 
dipsia rapidly returned but less severe than formerly. 

The latter part of May, 1931, he noticed white and jmllowish, pinhead- 
sized papules on his hands, knees and elbows. They rapidly increased to 
pea-size with a further eruption occurring over both scapulai, anldes and 
feet. For the most part they were painless, non-pruritic in nature and were 
typical xanthoma diabeticorum. His past history and family history are of 
no importance. 

Physical Examination. The patient was a well developed, well nourished, 
well oriented and very cooperative imung male. There were many pin- 
head- to pea-sized, hard, yellowish, xanthomatous papules over the hands, 
elbows, knees, ankles, forehead, buttocks and scapular regions (Fig. 1) . The 



Fig. 1. — Patient No. 4, F. P. Showing the xanthoma diabeticorum eruption on 
the scapula) on entrance to the hospital. 


skull was S 3 nmmetrical. The pupils were dilated but reacted promptly to light 
and in accommodation. The ocular fundi showed marked lipemia retinalis. 
The teeth showed lack of hj^giene. The pharynx was normal in appearance. 
The chest was well developed ; expansion was good and equal and no abnor- 
mal breath sounds or rales were present. The heart sounds were of good 
quality, with no murmurs. The pulse was strong and regular and the rate 
was 92 per minute. Blood pressure was sj'stolic 110, diastolic 68. The 
results of the rest of the examination were of no interest. 

Laboratory Tests. _ The Kahn test was negative. The urine showed a 4-1- 
reduction in Benedict’s solution. The ferric chlorid and sodium nitro- 
prusside reactions were strongly positive. A trace of, albumin and an occa- 
sional white blood cell was seen, microscopically, in the sediment. The 
blood examination showed hemoglobin 100 per cent (Sahli), red blood count 
4, *-90, WO and 14,050 white blood cells. The blood smear was normal. 
Chest Roentgen rays were negative. 
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He was given a diet of 55 gm. of protein, 220 gm. of fat and 35 gm. of 
carbohydrate (Table 2). The available glucose of the diet was 90 gm. 
and the caloric value of the diet "vyas 2340. Because of the lipemia retinalis 
and crearu}’’ blood serum noted when his blood Kahn was taken, a vene- 
puncture was done on August 7, 1931, for a total blood lipid and blood 
sugar determination. It will be seen in Table 1 that the total blood lipids 
at this tiine were 14. 170 per cent and the blood sugar 0.370 per cent. Tnsnlin 
was administered in increasing doses until the patient was stabilized and 
sugar free on the diet. When the blood lipids were reduced to 3.020 per 
cent the lipemia retinalis disappeared. The output of urinary acetone 
bodies was high. The blood sugar fell to 0.208 per cent and the CO 2 com- 
bining power of the blood rose from 34 volumes per cent to 50 volumes per 
cent. The blood lipids slowly decreased to 1.780 per cent. To determine 



Fig. 2. — ^Patient No. 4, F. P. Showing the disappearance of the xanthomatous 
eruption with the return of the total lipids of the blood to near normal levels. 


the effect of large amounts of ingested fat, a high caloric intake, and later a 
marked gtycosuria on the lipemia, the diet was raised to 55 gm. of protein, 
300 gm. of fat, and 270 gm. of carbohydrate. The calories were 4000 and the 
available glucose of the diet 330 gm. Insulin was given in sufficient doses 
to produce an aglycosuric urine and normal blood sugar. _ In Table 1 it 
wiU be seen that on this diet with insulin the total blood lipids fell to 1.400 
per cent. The blood sugar was approximately normal, the output of urinary 
acetone bodies decreased and the CO 2 combining power of the blood rose 
to 76 volumes per cent. The insulin was then decreased in an attempt to 
produce a glycosuria. It had to be stopped entirely before this was accom- 
plished . Table 1 shows that with the appearance of the gbmosuria there was 
Little change in the total blood lipids, and the xanthomata, which had been 
disappearing, w'ere practically gone on September 4 (Fig. 2). "nTen the 
urinary acetone bodies began to increase with a severe glycosuria, a slow rise 
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in the blood lipids was noted. Little effect on the CO 2 combining power of 
the blood was evident. _ ^ ^ 1 - 

In order to produce a greater acidosis, the fat m the diet was left un- 
changed and the carbohydrate decreased from 270 gm. to 140 gm. This 
increased the F.A./G. ratio of the diet from 0.89 to 1.4. The urinary ace- 
tone bodies rapidly increased and the CO 2 combining power of the blood 
decreased. The blood lipids rose from 2.340 per cpt to 3.480 per cent in a 
period of 7 da 3 '’s. This is an increase of 1110 mg. in 7 days compared to an 
increase of 250 mg. in 16 days on a diet which produced a severe glycosuria 
but little acidosis. 

A suggestive lipemia retinalis appeared on September 25 when the total 
blood lipids were 3.480 per cent, but did not become characteristic until 
October 7 when the blood lipids were 4.350 per cent. 

The carbohydrate of the diet was further reduced by 30 gm. on September 
28 and again by 24 gm. on October 9, increasing the F.A./G. ratio of the 
diet to 1.7, then 2.0. The fat and protein of the diet were left unchanged. 
On these diets the CO 2 combining power fell to_ as low as 30 volumes per 
cent, the 24-hour urinary acetone body output increased to 20 ± gm. and 
the blood lipids rose rapidly to 6.41 per cent. Because the patient was 
quite acidotic at this time, insulin was again administered without any 
change in the diet. The CO 2 combining power of the blood rose to 49 
volumes per cent, the urinary acetone bodies decreased from 19.960 gm. 
per 24 hours to 0.711 gm. per 24 hours and the total blood lipids fell from 
6.410 per cent to 1 .080 per cent. Following a period of 4 days on the original 
high fat, high carbohydrate, and high caloric diet, the patient was then given 
a diet of 60 gm. of protein, 280 gm. of fat and 65 gm. of carbohydrate with 
insulin. This diet has a F.A./G. ratio of 2.2. Even though the fat and the 
ratio of fatty acids to the glucose in this diet are comparatively high, the 
total blood lipids fell from 0.952 per cent to 0.664 per cent, which is normal. 

Discussion. There are many similarities in the results of this 
study and Allen’s findings in lipemia of experimentally depancrea- 
tized dogs.'’' It substantiates his studies that in order to have a 
severe lipemia the diabetes must be severe. It also confirms his 
findings that severe diabetes, abolished by diet or insulin, does not 
exhibit any extreme grade of lipemia. We do not believe, however, 
that there is a lack of parallelism “between the degree of lipemia 
and the degree of acidosis as measured either by the acetone of the 
blood or urine or CO2 capacity of the blood plasma” for we have 
shown such a relationship to exist. This study also agrees with 
Allen’s experiments, which show that though lipemia is attended by 
intense glycosuria and hyperglycemia there is a lack of parallelism 
between them, inasmuch as the disturbances of sugar metabolism 
■ may occur without the lipemia. We have shown that ingested fat is 
unimportant in the reproduction of lipemia as long as it is combusted 
or stored. Glycosuria and hyperglycemia have little eftect on lipemia 
until the combustion of carbohydrate is so diminished that fat com- 
bustion becomes incomplete and acidosis occurs. 

It is our belief that the lipemia of diabetes mellitus is a result of 
an almost total diabetes due either to the disease itself or to an 
accompanying severe acidosis, making less efficient wdiat little endog- 
enous insulin may be present. In this case there was little carbo- 
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hydrate oxidized and, as a result, the fat released from the store- 
houses or absorbed from the alimentary tract accumulated in the 
blood and reproduced a lipemia. We have shown that the adminis- 
tration of insulin to a patient with a lipemia, experimentally repro- 
duced by diet, caused either a combustion or deposition of the 
excess blood fat even though the dietary fat was large in amount. 

Though there was a slight increase in the blood fat durmg the 
period of glycosuria there also was a progressive increase in the urin- 
ary acetone bodies. The lipemia seems to be in proportion to the 
acidosis throughout the entire study, disappearing with a return of 
the acid base equilibrium to normal and reappearing with the event 
of acidosis. The lipemia retinalis disappeared when the total blood 
lipids were 3.020 per cent and began to reappear when the total 
blood lipids were 3.480 per cent. It did not become a frank lipemia 
retinalis until the total blood lipids were 4.350 per cent. It was 
necessary for the blood lipids to be higher in this case, to produce a 
lipemia retinalis, than in the 2 cases reported by Parker and Culler. 

There seemed to be a relationship between the xanthomata and 
the lipemia, inasmuch as these tumors disappeared when the blood 
fat w'as reduced to near normal levels. This observation has been 
noted before.* They did not reappear, however, w'hen the lipemia 
was experimentally reproduced. This may have been due to the 
short time the experimental lipemia was maintained. 

Conclusions. 1. A severe diabetic in acidosis with lipemia, lipemia 
retinalis and xantliomata was studied and a marked lipemia and 
lipemia retinalis were reproduced. 

2. On a high fat, high carbohydrate, and high caloric diet the 
lipemia did not reappear when sufficient insulin was given to control 
the diabetes. Little rise in the total blood lipids was noted with a 
severe glycosuria and hyperglycemia. By remo^^Dg carbohydrate 
from this diet and thereby increasing the F.A./G. ratio from 0.89 to 
2.0, an increasing acidosis was produced as measured by total ace- 
tone body excretion and CO 2 combining pow'er determinations. 
With the increase in acidosis there was a corresponding increase 
in the total blood lipids which reached 6.410 per cent. The admin- 
istration of insulin to the patient on this latter diet caused the blood 
lipids to fall to 1.080 per cent. 
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A CASE OP HYPERPYEEXIA (110.5°) IN ARTIFICIAL FEVER 

THERAPY. 

By Emil T. Hoverson, M.A,, M.D., 

ASSISTArrr physician, depaetment of public welfaee, kankakee state hospital, 

ICANKAKEE.ILL. 

The treatment of general paresis by means of artificial fever 
therapy has been much used in the last decade and it is reasonable 
to suppose that sometimes very high temperatures have been pro- 
duced. Although the literature contains many references to high 
fevers observed in definite pathologic conditions, I have been unable 
to discover any case of hyperpyrexia of 110° as the result of artific- 
ially produced fever. This report is therefore of unusual interest. 

Holt' reported a case in which the patient’s temperature reached 
114°. The patient had an ear infection, and following recession 
of the temperature, fully recovered with no ill effects from the high 
temperature. 

Gauss and Meyer^ discussed a series of 158 patients admitted to 
the Cook County Hospital suffering from heat stroke. Of the 
number of patients admitted, 63 died of whom 46 had temperatures 
of 105° or over on admission. They also reported a series of 38 
patients suffering from influenza, all of whom had temperatures 
of 110°, and all of whom recovered. 

Johnson^ mentioned a case of heat stroke in which the tempera- 
ture was 110° and the patient recovered. 

Pierce' reported a case of uremia in which the patient’s tempera- 
ture reached 110°, and remained at that level for 5 weeks. At the 
time of the publication the patient was doing well. 

Brown^ cited a case of measles with recovery after the temperature 
had reached 110°. 

Behneman® added another report in which recovery followed 
after the patient’s temperature had reached 110°. The patient 
was suffering from measles. 

In the ease reported a temperature of 110.5° was reached, and 
the recovery from the hyperpyrexia was without sequence. 

Case Report. — The patient was admitted- to this hospital on November 
26, 1932. He then weighed 132 pounds, and was 5 feet 9 inches tail. His 
"physical examination disclosed no pathologic findings other than pupils 
that reacted sluggishly to light changes, but weU in accommodation. The 
blood Wassermann and Kahn were 4+. The spinal fluid Wassermann was 
also 4+, udth a negative Pandy reaction and 11 cells present. The Lange 
gold curve was 45322111000. He was classified as a case of general paresis, 
cerebral tjqie. 

On December 19, 1932, this patient was given his first artificial fever 
therapy by means of our .special^’' devised electric cabinet. The highest 
temperature desired and reached was 106° and the treatment was con- 
sidered satisfactory. 
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On December 23, 1932, he was given another treatment which was 
started at 8 a.m. At that time the temperature of the patient was 98.4°, 
the pulse 96, and the respirations 20.' At 9 the axillary temperature was 
100.6, pulse 100, and respirations 24. The patient was perspiring profusely. 
At 10 the axillar}^ temperature was 104.4°, pulse 108, and respirations 24. 
The number of lights in the cabinet w'as reduced by one-half. Fifteen 
minutes later the axillary temperature was 104.8; this was checked by a 
rectal temperature w’hich w'as the same. The lights were turned off now. 
At 10.30 o’clock the rectal temperature was 106.2, pulse 136, and respira- 
tions 26. The patient w'as perspiring profusely at this time, and according 
to our rules of treatment was removed from the cabinet and placed in bed. 
He soon became restless and combative, and was handled with much diffi- 
cultjn The temperature continued to rise in spite of ice cold baths and 
sponges and by 12 o’clock was 110,5°; the pulse w'as not obtainable; respira- 
tions over 60 per minute; the patient w'as c}'anotic and comatose. From 
this time on the temperature dropped rather rapidly and at 1 o’clock the 
rectal temperature wms 102.8° and thereafter came down as usual and was 
normal at 7.00 p.m. The pulse was not obtained until 3.15 p.m. when it 
was 120, and the respirations were then 32 per minute, though progressing 
favorably wdth the temperature. 

At the height of the temperature the patient was given strjmhnin and 
adrenalin intravenouslj’- in small doses every 3 minutes. Artificial respira- 
tion was necessary from 12 to 12.30 p.m. 

During the next 4 da 3 's the patient ivas apathetic and listless, but grad- 
ually grew stronger, and at the end of 4 da 3 'S appeared to have reached the 
state normal to time prior to tins treatment, in fact was alert mental^', 
and was more cooperative than before the high temperature. 

■ A spinal fluid e.xamination 2 weeks afterward gave a 4-i- Wassermann 
reaction, negative Pand 3 '^, and 19 cells per c.mm. 

Since this episode he has been given several similar heat treatments, 
and in no case has the temperature risen beyond our regulative tempera- 
ture of 106.2°. We haAm no explanation to offer for the extreme rise. 
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AMYLOIDOSIS AND AMYLOID NEPHROSIS. 


By Milton B. Rosenblatt, M.D., 

ASSISTANT ATTENDING PHYSICIAN ON THE TDBBECULOSIS DIVISION 

OF the montefiorb hospit.vl, new y'Okx city. 

CFrom the Tuberculosis Division of the Montefiore Hospital, Dr. Maurice Fishberg, 
' Chief of Division.) 


It is unfortunate that one must begin a clinical f 
study of amidoidosis ivithout basic knowledge of either the coip 
Son or the formation of amjdoid. The time honored formula ot 
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Krakow, in' 1897, maldng amyloid a combination of protein and 
cliondroitin-sulphiiric acid has been repeatedly questioned. Hanssen, 
in 1908, was unable to confirm it. Mayeda, in 1909, found no 
evidence of sulphuric acid in amyloid. Eppinger, in 1921, isolated 
a tumor mass of amyloid and found that it contained no sulphur 
at all. While the experimental production of amyloidosis' is very 
interesting it has not as yet thrown any definite light on the for- 
mation of amyloid in human beings. Relatively few observations 
have been made on the clinical characteristics of amyloid disease 
because the condition is encountered in the average general hospital 
only on rare occasions. At the Montefiore Hospital, however, the 
type of case admitted made it possible to study a fairly large series. 

The survey comprised a 6-year period, between the years of 
1927 and 1932, inclusive. During this time there were 1727 necrop- 
sies performed on all types of* cases, among which Avere found 
125 cases of amyloidosis (7.2 per cent). The cases of amj'loidosis 
were found in the following diseases: 


Table 1. — Diseases Revealing Amyloidosis. 

No. of No. of 

cnses. cases. 

Tuberculosis 110 Chronic lymphatic leukemia . 1 

Carcinoma of lung .... 4 Lues 1 

Pyonephrosis 4 Chronic arthritis .... 1 

Carcinoma of stomach . . 1 No known preexisting disease . 1 

Carcinoma of esophagus . . 1 

Multiple myeloma .... i Total 125 


Of the total 1727 cases, there were 1276 non-tuberculosis cases 
and 451 tuberculosis cases. This made the incidence of amyloidosis 
in the non-tuberculosis group 1.2 per cent, and in the tuberculosis 
group 24.4 per cent. The incidence of amyloidosis in patients with 
fatal pulmonary tuberculosis was found by Eishberg to be prac- 
tically the same in a larger series. The importance of tuberculosis 
in amyloid disease was stressed by Saleeby, who reported it to be 
the etiologic agent in 41 out of 50 cases of renal amyloidosis. Of 
the other 9 cases in his series, 6 ivere due to neoplasm and 3 he 
ascribed to chronic nephritis. 


Table 2. — The Distribution 


Spleen 

Kidney 

Liver ... 
Adrennl 
Ljunph node 
Parathyroid 
Pancreas 
Intestine 
Stomach 
Heart . 

Rectum . . . . 
Tongue . . . . 
Myelomatous tissue . 


Amyloid Among the Various Organs. 
Tuberculosis Rroup Non-tuberculosis group 

(110 cases). (1.5 cases). 

No. of 


’ . No. of 


instances. 

Per cent. 

instances. 

Per cent. 

. 98 

89.1 

10 

66.7 

. 79 

71.8 

8 

53.3 

. 09 

62.7 

7 

46.7 

. 45 

40.9 

■ 5 

33.3 

9 

8.2 

0 

0 

5 

4.5 

0 

0 

.3 

2.7 

0 

0 

2 

1.8 

0 

0 

1 

0.9 

0 

0 

1 

0.9 

1 

6.7 

1 

0.9 

0 

0 

1 

0.9 

1 

6.7 

0 

0 

1 

6.7 
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Despite the disproportion of the total number of cases in the 
two groups of Table 2, the similarity of distribution of the amyloid 
throughout the organs suggests a parallel mechanism of deposition 
regardless of the underlying disease. Of the four organs of major 
importance in amyloidosis, namely, spleen, kidney, liver and 
adrenal, only the spleen and kidney were ever involved alone— 
the spleen 12 times and the kidney twice. The frequent association 
of bone and lung disease with amyloidosis has been attributed to 
the chondroitin content of these organs. Table 1 shows that 117 
(93.6 per cent) of the cases were of this type. 

The large number of cases in the tuberculosis group, coupled with 
the unity of the basic disease, made this group very suitable for a 
study of the clinical and pathologic aspects of amyloidosis. Of the 
451 tuberculosis patients, there were 54 instances of suppurative 
lesions such as purulent pleural effusions or draining bone sinuses. 
This latter dimsion contained 19 cases of amjdoidosis (35.2 per cent), 
as contrasfed with 24.4 per cent for the general incidence of amy- 
loidosis in all the tuberculosis cases. The 110 tuberculosis amyloid 
cases included 106 of pulmonary tuberculosis and 4 of bone tuber- 
culosis. The pulmonary tuberculous lesions were divided into 74 
dominantly fibrocaseous, and 32 dominantly fibroid. The osseous 
tuberculosis cases consisted of 3 hip disease and 1 Pott’s disease. 
The age of the patients ranged between 16 and 68 years, with the 
greatest number of cases, 29, falling in the age group between 
30 and 40 j^ears. This was followed by a gradual decline in the 
succeeding decades. There were but 5 cases below the age of 20, 
but this could be partlj^ explained by the small number of admis- 
sions to the hospital of that age group. The clinical duration of 
the tuberculous process in these patients ranged from 6 months to 
40 years, with 19 patients giving a history of less than 2 years and 
59 of less than 5 years. 

In regard to complications there were 74 patients with tubercu- 
lous complications, 9 with non-tuberculous complications, and 27 
with no complications. The most common complication was enteric 
tuberculosis, w^hich occurred 46 times. The other common tuber- 
culous complications were laryngeal,’ genito-urinary, and meningeal 
involvement. The most common non-tuberculous complication was 
diabetes mellitus, whicli occurred 9 times. The variety and inci- 
dence of the complications did not differ from those generally found 
in all tuberculosis cases. _ 

Examination of the urine of 109 of the amyloid cases revealed 
albuminuria in 77. Among these were found 65 with amyloid 
involvement of the kidney and 12 without such involvement. 
Further analysis of the latter group showed that in 8 of the 12 cases 
the albumimu-ia could be readily accounted for by such conditions 
as nephrolithiasis, renal abscess, nephrosclerosis, genito-urinary 
tuberculosis, etc., leaving 4 cases in which the albuminuria was 
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due to neither renal amyloidosis nor other apparent cause. In the 
79 eases of renal amyloidosis (Table 2) the incidence of albuminuria 
was 82.3 per cent. It is seen, therefore, that albuminuria occurring 
in a case of amyloidosis is usually indicative of renal involvement. 
It is necessary, however, first to exclude local causes. ^ The converse 
is not necessarily true, for there were 14 instances in which renal 
amyloidosis occurred without albuminuria. There were 3 negative 
cases with urine examination within 2 weeks of death, and 1 on 
the day preceding death. Saleeby, investigating this problem, found 
albuminuria to be present in 29 out of 40 cases of renal amyloidosis. 

Hypotension is a common occurrence in patients with chronic 
pulmonary tuberculosis. The amyloid cases were investigated to 
determine if amyloid involvement of the kidneys could produce an 
elevation of the blood pressure in this type of patient. In the 
entire series of renal amyloid eases there was found no systolic 
blood pressure which exceeded 140 mm., and there were only 4 
cases which exceeded 130. These figures are similar to those 
observed among all patients with progressive pulmonary tubercu- 
losis. In cases of amyloidosis in which the underlying disease is 
not as chronic as pulmonary tuberculosis, amyloid involvement of 
the kidney has occasionally been found associated with hyper- 
tension and also retinal changes. In this series there were no 
retinal changes observed. 

Of the organs which are usually affected in amyloidosis, the kid- 
ney appears to be the only one, involvement of which may lead to 
death. Renal insufficiency as a terminal phenomenon in renal 
amyloidosis plays an important part in the prognosis. While 
amyloid involvement of the liver, spleen, or adrenals may be very 
extensive, there is apparently no direct evidence that death ever 
resulted from these complications. It would appear, therefore, 
that if the patient Avith amyloidosis did not go into uremia, the 
prognosis, while grave because of the existence of amyloid degen- 
eration, depended actually on the course of the underlying disease. 
The problem of renal insufficiency in amyloidosis is being investi- 
gated at the present time by Dr. Leonard Tarr and will be reported 
subsequently. 

There is one phase of renal amyloidosis, namely, amyloid nephro- 
sis, which is of great interest, particularly from the standpoint of 
pathogenesis. The kidney of amyloid nephrosis is generally de- 
scribed as being increased in size with a capsule that strips easily. 
L pon section, grossly, there presents a yellowish surface and usually 
some widening of the cortex. The reaction with Lugol’s stain is 
strongly positive, bringing the glomeruli into prominence. Micro- 
scopically, the amyloid is confined almost entirely to the glomerular 
tufts where the involvement varies from partial replacement to 
complete obliteration. There is only slight amyloid deposition 
along the basement membranes of the tubules. The most prom- 
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inent changes in the tubules are those of fatty degeneration asso- 
ciated with hyalin and droplet degeneration. In addition, the 
tubules are swollen and the lumiha are dilated and filled with 
casts. In tile later stages there is seen marked tubular atrophy. 
Doubly retractile fat is found in the interstitial tissue. The clinical 
syndrome associated with this pathologic condition is that of 
nephrotic edema. In discussing the pathogenesis of this complex 
the nephrotic feature is the one which has usually been emphasized. 
Epstein, in considering the importance of extrarenal factors in 
nephrosis, accepted the tubular degeneration as a result of the 
metabolic disturbance, with the amyloid changes as either inde- 
pendent or incidental. Fahr also considered the am 3 doid kidney 
as a form of nephrosis due to toxic causes. The dual character of 
the disease has also been stressed with the contention that in 
amjdoid nephrosis there are two associated conditions present in 
the kidnej'— am.yloidosis and lipoid nephrosis. Fahr reported an 
associated lipoid nephrosis in 16 out of 19 cases of am 3 'loidosis with 
edema. Shapiro stated that while aih 3 ’loidosis and lipoid nephrosis 
occur simultaneousl 3 % both are independent as to origin and his- 
tology, and that either ma 3 ’^ become far advanced without the 
other. He fiuther added that while lipoid nephrosis is relatively 
benign, am 3 doidosis is grave and hopeless, and that the former 
may completely obscure, clinicall 3 '', even advanced am 3 "loidosis. 
Similar observations were made by von Nogens. More recently 
Falir has inclined to the view that the tubular changes do not repre- 
sent primar 3 ’- disease but are secondaiy to glomerular damage. 

Investigation of the 79 cases of renal am 3 doidosis along these 
lines revealed 27 cases (34.1 per cent) in which the kidneys were 
t 3 ’^pical of am 3 doid neplirosis and in which, in addition, were pre- 
sented the clinical features of edema and marked albuminuria. 
Seven of these cases had low total serum proteins with inversion 
of the serum albumin : serum globulin ratio as corroborative evi- 
dence of the nephrotic character of the edema. The remaining 
20 cases had no serum protein determinations but presented no 
features whicli suggested that the edema was other than nephrotic. 
In all of these 27 cases the microscopic sections of the kidneys 
were similar and uniforml 3 '- presented the features of ain 3 'loid 
obliteration of the glomeruli, and dilatation and degeneration of 

the tubules. _ 

It was noted, however, that sections of the cases which had had 
no edema and little albuminuria also bore some resemblance to 
the Iddney of am 3 -loid nephrosis, and that in many instances the 
similarity' was marked to a very high degree. Both types of cases 
had am 3 doid infiltration of the glomeruli and degeneration of the 
tubules.' The main difference appeared to be one with respect to 
the degree of involvement only. In 'the cases with edema and 
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marked albuminuria there was extensive amjdoidosis with obliter- 
ation of the glomeruli and marked degenerative tubular change; 
whereas, in the cases without edema there was less glomerular 
destruction and less tubular degeneration. In going over the 
series with Dr. David Perla, of the pathology department, there 
were no instances noted in .which extensive amyloidosis of the 
glomeruli was associated with minimal tubular change, or in which 
severe tubular degeneration was associated with minimal deposition 
of amyloid in the glomeruli. This implied an intimate relationship 
between amyloidosis and the lipoid neplirotic changes. If the 
cases which showed lipoid nephrosis were only those with extensive 
amyloidosis, a complete dissociation of the two diseases seems 
unlikely, particularly in view of the observations that gradations 
in the extent of the amyloidosis were associated with gradations 
in tubular degeneration. In dividing the amyloid kidney into four 
stages, Fahr made these gradations the basis of his classification. 
It strongly suggested, therefore, that the differences between the 
siniple amyloid Iddney and the amyloid kidney with lipoid nephrosis 
are quantitative ones— one stage leading to the other with pro- 
gression of the amyloidosis. The basic cause of the neplu’otic sjm- 
di’ome is, then, not a separate lipoid disease but rather a severe 
amyloidosis. The greater the destruction of the glomeruli, the 
more severe is the albuminuria. With the loss of protein in the 
urine there is produced a general lowering of the serum albumin 
and the total protein, ^^^len the serum proteins have been suffi- 
ciently lowered, the resulting diminished osmotic pressure of the 
blood is responsible for the production of edema in the same manner 
that has been described for its production in chronic lipoid nephrosis, 
by Epstein. The problem in amyloid nephrosis is therefore one 
of glomerular disease with the tubular changes secondary to, or 
intimately related with, the glomerular damage. When a patient 
with amyloidosis develops the nephrotic syndrome it is indicative 
of extensive amyloidosis of the Iddney s. 

In the experimental production of amyloidosis in rabbits by sub- 
cutaneous injections of manganese chlorid. Butt found that in 
addition to extensive infiltration and obliteration of the glomeruli 
by the amyloid there was also produced fatty degeneration, swelling 
and dilatation of the tubules. He also observed that the albumin- 
m-ia was greatest where the amyloidosis was most severe. Jaffe 
produced amyloid disease experimentally vdth repeated injections of 
nutrose and found that, after many injections, the kidney resembled 
that of amyloid nephrosis veiy closely. 

It is difficult to explain the lipoidal character of the tubular 
degeneration. If a general lipemia had been demonstrated, a rela- 
tionship with the fatty changes in the kidney might have been 
suggested. In lipoid nephrosis, Epstein believes that the kidney 
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participates in the general metabolic changes due to increase of 
lipoids in the blood. The experimental production of hypercholes- 
terinemia in rabbits by Dewey resulted in fatty infiltrative changes 
in the kidney, associated with tubular degeneration in practically 
all instances. _ The infiltrations, however, were of a localized type. 
There is considerable experimental evidence by the Fishbergs and 
Leiter that the presence of low blood proteins can be responsible 
for a rise in blood fats. The explanation offered is that the increase 
in fats is a compensatory mechanism to raise the osmotic pressure 
of the blood. In this series, unfortunately, there were no deter- 
minations of the total blood fats and too few of cholesterol to be of 
any significance. 

The Congo red test is now used extensively on the tuberculosis 
wards as one of the diagnostic criteria in amyloidosis. In this series, 
however, only 9 cases had the test performed. The results ranged 
from 60 to 100 per cent retention of the dj^e in 1 hour. All of these . 
cases showed extensive amjdoidosis of the organs affected. It is 
interesting to note that 1 of the cases with 95 per cent retention 
had only the kidneys and adrenals involved, in view of the impor- 
tance which has been placed on the liver as being largely responsible 
for retention of the dye by Bennhold, Bookman and Rosenthal, 
and others. In the non-tuberculosis group there was an 85 per cent 
retention in a case of multiple myeloma in which the amyloid was 
deposited only in the myelomatous tissue. As far as interpretation 
of the test is concerned, the results of a large series of examinations 
done by Dr. Samuel Melamed, of the hematology department, have 
led us to make positive diagnoses of amyloidosis only where reten- 
tion of the dye has exceeded 50 per cent. Retention of between 
25 and 50 per cent is considered doubtful. Less than 25 per cent 
is regarded as negative. These figures conform, with minor varia- 
tions, with those generally accepted. 

A clinical study of the patients on the tuberculosis wards was 
also made. There were 15 cases Avhich, because of hepatomegaly, 
albuminuria and positive Congo red test, warranted the diagnosis 
of amyloidosis. Five of these cases were edematous. The albumin- 
uria in the edematous cases ranged between 4 and 8 gm. daily; the 
albuminuria in the non-edematous cases ranged between a trace 
and 7 gm. daily. The relation between albuminuria and serum 
proteins is listed below. 

It is noted that although the albumimuia in some of the non- 
edematous cases was as great as that in the edematous cases, the 
total protein level of the former was higher. This confirms that 
it is the lowered serum proteins which are immediately responsible 
for the production of edema and that there is no direct relation 
between the extent of the albuminuria and the production ot 
edema. In 3 cases the edema dermloped under observation. 
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Table 3.— Relation Between Albuminobia and Sebum Pboteins in the 
Edematous and Non-edbmatous Patients. 


(A) 'Coses With Edema. 




Serum 

Serum 

Total 

Albumin- 


uria 

albumin 

globulin 

protein 

globulin 

Patient. 

(gm. daily). 

. (gm. 

per 100 cc. blood),- 


ratio. 

T R 

... 4 

2.83 

2.0G 

4.89 

1.4 

A. K. 

... 8 

1.9G 

2.36 

4.32 

0.8 

S. T. 

... 4 

2.11 

2.10 

4.21 

1.0 

L. K. 

. . . 5 

1.55 

3.77 

5.32 

0.4 

H. W. 

... 0 

1.78 

2.25 

4.03 

0.8 


Average: 5.4 


Average : 

4.55 



(B) 

Cases Without Edema. 




Albumin- 

Serum 

Scrum 

Total 

Albumin- 


uria 

albumin 

globulin protein. 

globulin 

Patient 

(gm. daily). 

/ (gm. per 100 cc. blood). 

“ \ 

ratio. 

S. Z. 

... 7 

3.21 

3.73 

6.94 

0.9 

N. T. 

. . . 0.25 

4.05 

3.33 

7.38 

1.2 

B. S. 

. . . 0.25 

2.98 

3.90 

6.88 

0.8 

A. G. 

. . . 5 

2.98 

2.74 

5.72 

1.1 

R. G. 

. . . 0.5 

3.05 

4.99 

8.04 

0.6 

J, K. 

... 4 

4.13 

2.53 

6.66 

1.6 

J. G. 

... 5 

4.23 

2.47 

6.70 

1.7 

E. K. 

. Trace 

3.59 

1.99 

5.58 

1.8 

R. H. 

. . . 2 

2.63 

2.25 

4.78 

1.1 

H. L. 

... 5 . 

4.28 

3.38 

7.66 

1.3 


Average: 2.9 


Average : 

6.63 



Case 1 (S. T.).— The urine was negative on admission. Two months 
later a trace of albumin was noted. Four months later the albumin was 
recorded as 2+. The albuminuria increased and 7 months after admission 
the patient was spilling 7 gm. per liter. At tliis time edema was noted 
and a blood chemistry examination showed low serum proteins with reversal 
of the serum albumin; serum globulin ratio. 

Case 2 (I, S.). — On admission had albuminuria of 3-4- and total protein 
of 5.72 gm. per cent, with serum albumin of 3.55 and serum globulin of 2.17. 
One month later edema developed. At this time he had albuminuria of 
4+ (8 gm. per liter) and total protein of 4.89, with serum albumin of 
2.83 and serum globulin of 2.05, the loss of protein being mainly that of 
serum albumin. 

Case 3 (A. K.). — On admission the urine was negative. One month 
later a trace of albumin was noted. The albuminuria increased, and 
3 montlis after admission was 3+. The total protein level was at 5.32, 
with serum albumin of 2.96 and globulin of 2.36. The Congo red test 
showed 54 per cent retention. Six and a half months after admission 
edema was noted. At this time the albuminuria was 8 gm. per liter and 
the total proteins had fallen to 4.32. This lowering of protein was entirely 
due to loss of serum albumin, wliich was reduced to 1.96. The Congo red 
test then showed 90 per cent retention. 

The progressive retention of the dye in Case A. K. from 54 to 
90 per cent associated with the increasing albuminuria and the 
development of edema demonstrates that the progress of the amyl- 
oidosis paralleled the production of the nephrotic syndrome. This 
is the same conclusion that was arrived at from the pathologic study. 
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The point was again demonstrated in the case of S. %. who had no 
albumimmia on admission, but 2^ years later was spilling 2+. 
hX this time the Congo red test showed 10 per cent. Three months 
later the albuminuria was still 2+ and there was 35 per cent reten- 
tion. After 3 more months the albuminuria was 3+ (2.5 gm. per 
liter) and there was 70 per cent retention of the dye. 

Although the prognosis is obviously poor when the nephrotic 
syndrome complicates amjdoidosis, if' uremia does not supervene, 
it seems that death probably results from the underlying disease 
just as in the other cases of amyloidosis. Cases S. T. and L. K. 
each lived more than 4 months after the development of the neph- 
rotic sjmdrome and died as a result of progression of the pulmonary 
tuberculosis. Case I. S. lived only a month after development of 
edema, but his death was due to a spontaneous pneumothorax. 
Case A. IC. is still alive more than 4 months after showing edema. 
In general, the edema has rarely been extensive and the patients 
have usually been unaware of its existence until examination. 

The urinar3^ findings in the clinical studj" were of no significant 
diagnostic value outside of the albuminuria. Concentration was 
generallj’- unimpaired. Numerous hyalin and gi-anular casts and 
occasionallj'- waxj' casts were found, particularlj- in the nephrotic 
patients. i\Tiite blood cells and red blood cells showed their occa- 
sional appearance. Repeated polariscopic examinations of the 
urine of the nephrotic patients were rarelj^ successful in the dis- 
covery of doubly refractile bodies. A summarj’^ of the blood findings 
in the 15 cases revealed a lowering of the serum proteins associated 
with albuminuria, and an absence of nitrogen retention in all but 
1 case (H. W.), who was also clinicallj’' in uremia. Caleium and 
phosphorus determinations in 6 of the cases revealed no significant 
changes. Three of the 5 nephrotic cases showed hj'percholester- 
inemia, as did also 1 of the non-nephrotic cases. 

It is felt, in conclusion, that the term, amjdoid nephrosis, is a 
misnomer if it is used to designate a distinct pathologic entity. 
It is merelj" a form of renal amjdoidosis in which the process has 
shown marked progression. There is justification of the use of the 
term, ehnicallj^ to describe the syndrome of nephrotic edema asso- 
ciated vdth amyloidosis of the kidnej'S. The diagnosis is readily 
established on the findings of edema, albuminuria, absence of 
hj^iertension, low serum proteins with reversal of the albumin : 
globulin ratio, and a positive Congo red test. In patients vdth 
chronic pulmonary tuberculosis the diagnosis can be made v’ith 
relative certainty even before confirmation with the Congo^ red tpt. 
Of secondary importance in diagnosis, from a practical viewpoint, 
is the presence of hepatomegaly’', waxy casts, doubly refractile 

bodies, and elevated cholesterol. 

Sununary. 1. A study of 1727 necropsies in a general; hospital 
for chronic diseases revealed the occurrence of amyloidosis m 
7.2 per cent of the cases. 
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2. The incidence of amyloidosis in the tuberculosis patients was 
24.4 per cent as conapared with 1.2 in the non-tuber culous. In 
the tuberculosis patients with suppurative lesions the incidence was 
35.2 per cent. 

3. The organs which showed the most frequent deposition of amyl- 
oid were spleen, kidney, liver and adrenal, in the order named. 

4. A clinical survey of 110 tuberculpus amyloid patients revealed 
that the grc^atest number of cases occurred in the fourth decade, 
that most of the cases had dominantly ulcerative pulmonary 
tuberculosis, and that almost one-fifth of the cases were ill less 
than 2 years. 

5. Albuminuria was noted in 77 instances (70 per cent) of the 
cases. In 65 of these (84.5 per cent) it was associated with renal 
amyloidosis. There were 14 instances, out of a total of 79, in which 
renal amyloidosis occurred without albuminuria. 

6. There was no instance of hypertension in any of the tubercu- 
losis cases with renal amyloidosis. 

7. Amyloid nephrosis occurred in 34.1 per cent of the cases of 
renal amyloidosis. 

8. Pathologic and clinical studies indicate that the kidney of 
amyloid nephrosis is merely a type of advanced renal amyloidosis. 
It is unnecessary to assume the existence of a separate lipoid disease 
associated with the amyloidosis. 

9. The diagnosis of amyloid nephrosis may be made, with relative 
certainty, in the presence of the nephrotic symptom-complex and 
a positive Congo red test. 

10. Unless renal insufficiency supervenes, the prognosis in amyl- 
oidosis is usually dependent on the course of the underlying disease. 
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ASSOCIATION OP PITUITARY TUMOR AND PEPTIC ULCER. 

By Beraurd I. Comroe, M.D., 

EDWABD BOK FELLOW AND HESIDENT IN MEDICINE, MEDICAL CLINIC OF THE HOSPITAL 
OP THE DNIVEHSITV OP PENNSYLVANIA, PHILADELPHIA. 


Cushing^ has recently called attention to the relationship between 
lesions of the interbrain and peptic ulcer. He reported the death of 
3 patients from acute perforation in the upper alimentary tract soon 
after operations on cerebellar tumors. During the past year the 
opportunity has arisen to study 2 patients with pituitary tumors 
in each of whom there was found, in addition, a peptic ulcer. Care- 
ful review of the literature failed to reveal a single reported case in 
which a diagnosis of pituitarj'^ tumor associated with peptic ulcer 
was made during life. 

Inasmuch as Cushing- has expressed the opinion that all known 
primary pituitary disorders caused marked secondary changes in 
the adrenal cortex, and since McLaughlin® has recently been able 
to produce intestinal ulceration repeatedly after damage to the 
suprarenal of the dog, it was felt that the 2 cases reported below 
might supply a missing link in the chain of evidence connecting 
some cases of peptic ulcer vatli a basis of endocrine or sympathetic 
nervous system imbalance. 

Cushing stated that experimental lesions anyv'here in the intra- 
cranial course of the cranial autonomic stations of the midbrain or 
medulla (from the anterior hj'pothalamus to the vagal center) 
are prone to cause gastric erosions, perforations, or ulcers, presum- 
ably from a lack of balance between the sympathetic and para- 
sympathetic nervous systems. Intracranial injuries and diseases 
affecting these same basilar regions of the brain are knovm to be 
accompanied by ulcerative lesions of the upper alimentary canal. 
He has also shown that stimulation of the postulated paras^’^mpatli- 
etic center by intraventricular injections of pilocarpin or pituitrin 
cause, in man, an increase in gastric motilit 3 ’', hj^iertonus, and hjiier- 
secretion, leading to retching and vomiting. 

Case Reports. Case 1. (No. 32-9771.) — The patient, a white girl, 
aged 19 j^ears, was admitted to the Medical Clinic of Dr. Alfred Stengel in 
the Universit}" Hospital, March 16, 1932. E.xcept for amenorrhea, she was 
perfectly well until the latter part of October, 1931, at which time she 
became constipated, having about 1 bowel movement per week. Various 
laxatives were without effect and relief was afforded only b}’’ enemas. 
Stools had always been normal in appearance except on one instance, 
November, 1931, when a hard tarry movement was seen following an 
enema. 

One week following the onset of constipation, the patient began to vomit 
very irregularly— about once or tvdce a day. There were periods of complete 
freedom from vomiting, lasting for several daj’s, the vomiting occurring 






Fig. 4. — Large gastric ulcer, possibly malignant, in Case 2. 
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sometimes immediately after a meal, and at other times 3 to _4 hours later. 
Vomitus varied in quantity from a cupful to a pint. In addition, there was 
usually an ill-defined pain beneath the right costal margin, with a feeling 
of soreness in the upper abdomen. Heartburn was a frequent complaint. 
Appetite had always been good. Of special interest was her marked weight 
loss, from 152 to 111 pounds, in the 7 months before admission. 

Past medical history included measles and mumps in childhood, scarlet 
fever at the age of 12, and pneumonia at 14. At 10 years of age, a Eoent- 
gen ray diagnosis of tuberculosis of the hip was made, and the patient was 
treated by immobilization with plaster casts. Family and social history 
was negative. 

On phj^sical examination one found a well-developed and well-nourished 
young woman, in spite of her^ marked weight loss. vShe was not acutely ill. 
Her intelligence was fair, and the patient was quite cooperative. There was 
slight bilateral exophthalmos and some lid lag. The thyroid gland was 
uniformly moderately enlarged. Blood pressure was 138 systohc and 76 
diastolic. Examination of the lungs, heart, and abdomen was negative. 
There was moderate scoliosis to the right in the lumbar region, with greatly 
reduced tendon reflexes generally. Pelvic examination disclosed an exceed- 
ingly small uterus, one-fourth normal size, with a tiny cervix. Adnexa 
were not palpable. Pulse rate ranged from 80 to 115, and temperature was 
normal at all times. 

Nothing significant was found in the routine laboratory studies which 
included complete blood counts, urinalyses, blood sugar, and blood Wasser- 
mann. Basal metabolic rate was 4-3 per cent. Stool examinations dis- 
closed occult blood on a meat-free diet. Fractional gastric analysis revealed 
free hydrochloric acid up to 78° and total acid up to 108°. Because of the 
hyperacidity, vomiting, tarry stool, and weight loss, a gastro-intestinal 
Roentgen ray series was made by Dr. Henry K. Pancoast, who reported a 
penetrating ulcer in the beginning of the second portion of the duodenum. 

After the patient had been 2 weeks on strict milk and cream diet and 
alkaline powders, Roentgen ray study showed: “Fluoroscopic phenomena 
were typical of duodenal ulcer. The films show a diverticulum-like struc- 
ture projecting from the second portion of the duodenum, associated with 
a constant spasm and tenderness of the duodenum. The most likely pos- 
sibility seems to be a perforated ulcer which has become walled off.” 
Accordingly, laparotomy was performed by Dr. George P. Muller. A large 
penetrating ulcer was found, with a deep crater on the posterior superior 
surface of the duodenum, just below the pylorus. Exq)loration of the pelvis 
confirmed the presence of a small hj-^poplastic uterus. The gall bladder 
was normal in size, appearance, and consistency, and emptied readily on 
pressure. A posterior gastrojejunostomy was done, following which the 
patient made an uneventful recovery (Fig. 1). 

In riew of her amenorrhea and infantile uterus, a pituitary Roentgen ray 
was made, which Dr. Pancoast reported as follows: “There is a marked 
enlargement of the pituitary fossa with wdening in the sagittal direction, 
and considerable atrophy of the dorsum sell®. There is depression of the 
floor which is more marked on the left side. The measurements are: A. P. 

mm.; depth 17 mm. These measurements are distinctty abnormal and 
seem to indicate the presence of a pituitary tumor which has grown more on 
the left side than on the right” (Fig. 2). Spinal fluid pressure, cytologj^ and 
chemistry were found to be normal, along with the Wasserraann and colloidal 
gold curve. 

Following consultation noth Dr. Francis Grant of the Section on Neuro- 
surgery who concurred in the diagnosis of pituitary adenoma, it was felt 
that m view of the normal visual fields and the lack of s^^nptoms, intra- 
cranial operation was not justified at that time. His recommendation of 
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intensive Roentgen ray treatment to the pituitary gland was followed (3 
destructive doses being used). This treatment together with the adminis- 
tration of _2 ampules of “Theelin” daily for 1 week failed to inaugurate 
menstruation. Final diagnosis on discharge was; penetrating duodenal 
ulcer; pituitary adenoma; simple non-toxic goiter. This patient has been 
seen on February 15, 1933, and has no complaints except a very occasional 
attack of slight indigestion. She has gained 10 pounds in weight, has not 
yet menstruated, and presents no cut in the visual fields-. 

Case 2 (No. 32-11576).— The patient was a white married male, aged 57 
years, who was admitted to the Medical Clinic of Dr. Alfred Stengel in the 
University Hospital, September 13, 1932, with a chief complaint of sharp 
shooting pains in the legs and genitalia. He had been in perfect health 
prior to a year before admission, when he developed general malaise and 
lassitude, with dull aches in his bones. Simultaneously there appeared a 
widespread urticaria, with wheals which remained tender and painful for 
10 daj’-s. About a week later the phalangeal joints of his left hand became 
painful and swollen. Coincident with this was the onset of sharp pains 
in the buttocks and posterior aspects of his legs. Three months before 
admission, terrific steadj'’ pains began in both legs, anteriorly, and in the 
genitalia. These pains were worse at night, or after sitting up for about 
an hour or more. The 3 ^ occurred practicall 3 ^ ever 3 ' night until admission, 
and required analgesics for relief. During the past 3 ’^ear, the patient suffered 
widespread loss of hair, especially from his arms, abdomen, and pubic 
regions. His nails became dr 3 ’-, wrinkled and brittle. Throughout his 
entire adult life, he had alwa 3 "s preferred hot weather, and had gone to 
Florida for the vdnters. Now, even in warm weather, the patient alwa 3 's 
felt chilly. His appetite had alwa 3 "s been ravenous, and he had no gastro- 
intestinal complaints, except a mild constipation. Histor 3 ' of other s 3 ''stems 
was negative except for a mild frequenc 3 ’' and nocturia during the past 
several 3 '-ears. The patient had been married 40 years, but had no cliildren. 
For the past 12 years, he desired and had no marital relations. He had 
become emotionall 3 ’' quite unstable following a recent loss of a large sum 
of money. 

Past medical histor 3 ^ included measles and whooping cough in childhood, 
and pneumonia in 1906. FamiR'^ histor 3 ’- was negative except for the death 
of his father from carcinoma of the stomach at the age of 61. 

Physical examination on admission showed a short, stock 3 q wlfite male, 
64 inches tall, and weighing 168 pounds. The patient was inteUigent, co- 
operative, and well oriented. Speech was slow and monotonous and rather 
husk 3 '' at times. The skin was warm, dr 3 ', and of fine texture. The fore- 
arms, neck, and axillaj were somewhat pigmented. The scalp was partiaUy 
bald, especiall 5 ' in the frontal region, and the remaining hair was dark, thin, 
and of fine texture, but not particularly dp". Pubic hair was thin and sparse, 
and the arms and legs were almost devoid of hair (patient states that until 
several 3 mars ago, he was quite hair 3 ’^). 

His features were coarse and broad, with a large nose, closely placed 
eyes, and a broad forehead. Tonsils were small and atrophic, and aU teeth 
had been extracted. Examination of heart and lungs was negative except 
for distant heart sounds. Blood pressure was 122 s 3 'stolic and 85 diastolic. 
Abdomen was negative. Prostate was of normal size and consistency; 
genitalia showed marked^' atropliic and soft testicles. 

The patient’s hands were small and broad, vdth short, thick fingers. 
The nails suggested beaking, and were dry and brittle, vdth numerous 
longitudinal ridges. There was some limitation of motion of several of the 
phalangeal joints of the right hand. Tendon reflexes were normal, and no 
sensory disturbances were noted. 

Routine laborator 3 ’- data were negative, including a red blood count of 
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4,200,000, white blood count 7500, and hemoglobin 85 per cent (SaUi). 
Blood Wassennann was negative with all antigens. Other blood studies 
including serum calcium, cholesterol, uric acid, urea nitrogen, and fasting 
sugar, were normal. A glucose tolerance test gave blood sugar readings 
ranging from 85 to 126 mg. per cent follo\ving the ingestion of 100 gm._ of 
glucose. Fractional gastric anatysis Avas normal. Bleeding and coagulation 
time and clot retraction Avere normal. Orthodiagraphy showed a heart 
somewhat centrally placed, probably slightly enlarged, Avith a slight dilata- 
tion of the aorta. An electrocardiogram, reported by Dr. C. C. Wolferth, 
shoAved small T waves in Lead I and diphasic T Avaves in Lead II, Avith ' 
slurring of the Q-R-S complexes in Leads I and III. The T wave changes 
indicated myocardial abnonnality, and were of the type that occur in 
myxedema. The basal metabolic rate was —22 per cent. 

The clinical impression of some pituitary disorder was confirmed by 
Roentgen raj'’ examination of the pituitarj'’ fossa, which was reported bj'’ 
Dr. E. P. Pendergrass: “Primary pituitary tumor Avith parasellar exten- 
sion. There is a definite deformity of the seUa turcica consisting chiefly' 
of unilateral erosion. The appearance is indicative of a pituitarj' tumor, 
which is growing laterally into the middle fossa on one side. In this tumpr 
there is evidence of calcium, probably in a cyst wall. On account of this, 
we believe that the lesion is probably a Rathke’s pouch tumor ” (Fig. 3) . 

Visual field studies showed a defect in the upper temporal sectors of each 
eye. Roentgen ray examination of the femur and right hand (taken to 
determine the cause of the severe pains in the extremities) Avas negative 
for any evidence of bone or joint disease. Pelvic Roentgen ray showed 
only slight hypertrophic changes involving the lower lumbar spine. 

The patient Avas seen in consultation with Dr. Francis Grant who agreed 
Avith the diagnosis of pituitary tumor as eA'idenced by the patient's general 
make-up, the visual field cut, and the pituitary Roentgen ray. However, 
because of the lack of seeming relation of this Avith his chief complaint of 
pains in the muscles of his thighs, he did not advise cerebral operation at 
the time, and .suggested Roentgen ray treatment to the pituitary. Tliis 
AA'as done but resulted in a severe reaction in the form of nausea and vomit- 
ing, with anorexia and headache. Dried thyroid substance was also given 
because of the loAvered basal metabolic rate and coarse features, which 
suggested myxedema. This Avas discontinued because of the resulting 
nervousness and SAveating. 

The patient left the hospital for a month (October 22 until November 21, 
1932). During his stay at home, his nausea and A'omiting disappeared, 
but the pains in his legs and genitalia persisted. He had drunk about 
2 quarts of water daily, had noted no change in "vision, and appetite was 
good. On readmission, hemoglobin Avas 77 per cent, and Roentgen ray 
check-up on the pituitarj' fossa and visual fields reA'ealed no change from 
preA'ious examination. The outstanding complaints at this time were 
abdominal pain, nausea and A'omiting, AA'hich, together with Ms marked 
Aveight loss (from 168 pounds several months pre-viously to 124 at present), 
led to a gastric analj'sis and a gastro-intestinal Roentgen ray study. The 
latter disclosed a lesion on the lesser curA'ature of the stomach that Avas 
A'erj' suggestive of a large ulcer, possibly undergoing malignant degenera- 
tion. Treatment Avas^ attempted for peptic ulcer along the usual lines, 
together AA'ith preparation for the use of cortin, wMch was indicated because 
of the marked asthenia, hypotension (80/50 at this time), and slight bronz- 
ing— all together suggesting the sj'ndrome of Addison’s disease. HowcA'er,' 
the patient signed Ms release from the hospital, and died at home 10 days 
later. Permission for postmortem examination Avas refused (Fig. 4). 

Final diagnosis Avas: Rathke’s pouch tumor; gastric ulcer; possible 
Addison’s disease. 
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Discussion. Recently Drouet and Simonin* and Rappoport® 
have reported good results in the action of pituitary extract in pro- 
ducing a marked diminution of gastric hyperacidity. These workers 
suggested that peptic ulcers might be benefited by pituitary extract 
therapy (pituitrin). This is in accord with the findings of Cushing 
who showed that Avhen pituitrin is injected subcutaneously, it causes 
pallor without sweating, and promptly checks gastric peristalsis 
and secretion, its action being comparable to the effect of adrenalin. 
However, if pituitrin is introduced into the cerebral ventricles, 
there is a marked acceleration of gastric motility and even retro- 
grade peristalsis with vomiting. Thus, in both of the reported 
eases, it is not too fanciful to suppose that an excessive production 
of pituitrin, the hypothetical autonomin,® may have been instru- 
mental in the ulcerative processes in the gastro-intestinal tract. 

The work of Crile^ and McLaughlin® is 'apparently not in com- 
plete agreement. Crile has claimed immediate relief from the symp- 
toms of peptic ulcer and a decrease in the gastric acidity following 
bilateral denervation of the suprarenals, and McLaughlin, by 
adrenal damage, has produced peptic ulcer and has found no change 
in the postoperative over the preoperative gastric acidity (in the 
dog). 

Peptic ulcers are commonly found in “high strung” individuals 
and it is a not uncommon clinical observation that the onset of 


peptic ulcer may follow definite psychic and emotional trauma. 
If pituitrin is really the hypothetical autonomin bearing the same 
relation to the autonomic system as adrenalin to the sympathetic, 
a deficiency of this hormone or conversely an excess of suprarenalin 
may destroy the delicate body balance between the sympathetic 
and the parasj'mpathetic, allowing an excessive adrenal action to 
produce spasms of bloodvessels and permitting erosions of the 
bloodless areas in the gastro-intestinal tract by the gastric or duo- 
denal contents. An overactivity of the posterior lobe of the pitui- 
tary gland may lead to the formation of peptic ulcers either directly 
by the action of excessive pituitrin liberated into the cerebral 
ventricles, or secondarily through suprarenal damage as is strongly 
suggested by the work of McLaughlin. The treatment of certain 
early cases of peptic ulcer by subcutaneous injections of pituitrin 
seems worthy of trial. 

Summary. 1. Two cases of primary pituitary tumor associated 
with peptic ulcer are reported. No similar cases have been found 
reported in the literature that were so diagnosed before death.^ 

2. Inasmuch as lesions of the pituitary gland are always associated 


with disorders of the suprarenal cortex, and since recent experi- 
ments have shovm that damage to the suprarenals will repeatedly 
produce intestinal ulcers (in animals), it is suggested that these 2 
cases might supply the missing link in the chain of evidence support- 
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ing the alleged etiologic relationship between peptic ulcer and the 
endocrines. 

3. Treatment of early cases of peptic ulcer by means of pituitrin 
subcutaneously seems worthy of trial. 
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Urine and Urinalysis. By Louis Gershbnfeld, Ph.M., B.Sc., P.D., 
Professor of Bacteriology and Hj^giene and Director of the Bacteriological 
and Clinical Chemistry Laboratories at the Philadelphia College of 
Pharmacy and Science. Pp. 272; 36 illustrations. Philadelphia: Lea 
& Febiger, 1933. Price, S2.75. 

This is a book covering the normal and pathologic constituents of urine 
(witli. a brief discussion on the applied ph 3 ^siology of the kidne}^ ; the pro- 
cedures of proven value, commonlj'^ used in chemical, microscopic, and 
bacteriologic urine tests; and various functional tests now in use. The 
author’s long experience contributes valuabL"^ to pointing out in logical 
order where false positive and other sources of error maj’’ creep in; The 
subject of urinarj' crj^stals is adequatelj' ^ven and a modification of Heller’s 
method of urmary calculi examination is included. At the end is an appen- 
dix of reagents and apparatus. 

One is favorably impressed with the book’s logical order and useful form 
and the author’s indications throughout as to which test is best suited for 
precise results. Because of the clear interpretation of the tests this book is 
recommended to the clinician. Because of its improving influence it is 
recommended to the technician. This work is another step in bringing 
the clinician and laboratory worker closer together. J. B. 


The Science AND Practice op Surgery. In two volumes: Vol. I, Gen- 
eral Surgerj”-; Vol. II, Eegional SurgerjL By W. H. C. RoiiANis, M.A., 
M.B., M.Ch. (Cantab.), F.R.C.S. (Eng.), F.R.S. (Edin.), Surgeon and 
■Lecturer on Surgery, St. Thomas' Hospital, etc., and Philip H. Mitch- 
INBR, M.D., M.S. (Lond.), F.R.C.S. (Eng.), Hon. Surgeon to H. M. The 
King, etc. Pp. 1762; 752 illustrations. Fourth edition. Philadelphia: 
Lea & Febiger, 1933. Price, §12.00 per set. 

Within a relativelj'' short time this work has passed through four edi- 
tions which in itself speaks well of its reception. The present edition has 
been thorouglily revised and greatR^ amplified, not only in the text but 
also in the illustrations. Each chapter on a region of the bodj" is prefaced 
vdth a short account of the applied surgical anatom 3 " and ph 3 "siologyDf the 
region or organ discussed. Although the work discusses the recent advances 
in surgery, these are often too hastily done. Examples which might be 
given are “massive collapse of the lung’’ in wliich no reference to the 
position of the heart is given; and “death from burns,” in wliich no men- 
tion is made of the important recent contributions on deh 3 'dration as a 
major factor in the cause of death. The discussion of shock and collapse 
can hardl 3 ^ be considered as having been brought up to date. It is chiefly 
in' its ph 3 "siologic implications that the work is not as 3 'et up to date. The 
illustrations and the discussion of surgical technique are excellent. The 
surgical pathologic reidews are also well done. . I. B- 
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The Eisb of Preventive Medicine. University of London Heath Clark 
Lectures, 1931, delivered at the London School of Hj^giene and Tropical 
Medicine. By Sir, George Newilvn, K.C.B., M.D., F.R.C.P., Hon. 
D.C.L., LL.D., Chief Medical Officer of the Ministry of Health. Pp. 270; 
illustrated. New York: Oxford University Press, 1932. Price, S3.00. 

This, the first lecture on the Heath Clark Foundation in the University 
of London for lectures on Preventive Medicine, appropriately gives a bird’s- 
eye view of the origins of the subject. In its 10 chapters we read of: (1) 
Primitive man’s conception of disease and how to prevent and treat it; 
(2) Hindu, Egj'^ptian and Hebrew acliievements; (3) Greek medicine and 
the Greek spirit; (4) how Greek -medicine reached England through the 
Romans, Arabs and the Italo-Sicilian stream; (5) the futile struggle against 
medieval pestilences; (6) the Renaissance of anatomy and physiology (from 
Vesalius to Claude Bernard) ; (7) the clinical studies and achievements of 
more than a score of Britishers from Sj^enham to Jermer; (8) the contri- 
butions of pathology and bacteriology; (9) the application of immunolo^, 
industrial and social hygiene, anesthesia and antisepsis; and finaUy, the 
organization of the British medical profession, and Department of Health, 
and the assistance given preA'entive medicine by an ever-extending human- 
ism and public education. Today when prevention of disease is a deservedly 
popular slogan, a book such as this, instructive and entertaining, and 
VTitten bj'^ a world’s authority on his subject, should be warmly received. 

E. K. 


Roundabout Harley Street, The Story of Some Famous Streets, By 
Cyril Phillips Bryan, M.B., B.Ch., etc. Pp, 260. London: John 
Bale, Sons & Danielsson, Ltd., 1932. Price, 6s. 

Though Harley Street may appear as “a long dreary artery which 
gives the impression of having been cut out of cardb^oard” to the Londoner 
familiar with the tangled streets of the older part of that great city, it 
stands out to us as the most celebrated medical street in the world. It 
and its only less famous neighbors, Wimpole, Wigmore, Welbeck, and 
WejTnouth Streets, Portland Place and Cavendish Square constitute the 
medical quarter of London. High points in its liistory — chiefly medical — 
from the days of ancient Tyburn and Marylebone furnish the material for 
a narrative that is entertaining in the same way as is a walk through Lon- 
don’s storied streets with a well-informed cicerone. Illustrations, which 
would have been especiallj^ apt for such a book, have been omitted, pre- 
sumably from motives of economy; and we gratefully note the low price 
charged for an entertaining production. E. K. 


Syphilis des Herzens und der Gefasse. By Prof. Dr. Ed. Stabler, 
Leitender Arzt der inneren Abteilung des Stadtln-ankenhauses Plauen 
i.V. ^'ol. 16 of Medizinische Praxis, Sammlung fiir Arztliche Fortbildung. 
Herausgegeben von L. R. Grote, A. Fromme, K. Warnekros. Pp. 82- 
8 illustrations. Leipzig: Theodor Steinkopff, 1932. Price: Paper' 
Em. 6.50; Cloth, Rm. 7,80. ' 

This 16th volume of the “Medizinische Praxis’’ series (of which the 
14th on Electrocardiographj" was recently reviewed in these columns) makes 
a practical presentation of cardiovascular syphilis quite different from what 
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would have been possible a short generation ago. Not only have pathologic 
and serologic advances demonstrated the frequency and increasing impor- 
tance of the condition, but also treatment is now on an entirely different 
plane. The subject has been conser\"atively condensed, late syphilis of the 
aorta occupying about half the book, and summaries added to each chapter. 
Cardiac S 3 q)hilis might perhaps have received fuller consideration, but the 
author is skeptical of Warthin’s -vdews, of independent syphilitic endocarditis 
and of the clinician’s ability to make its diagnosis. The two pathologic 
illustrations present the main sj^jliilitic features 'satisfactorily. 

E. K. 


Chemical Wave Transmission in Nbrto. Based on the Liversidge 
Lecture Delivered at Cambridge on Maj"- 13, 1932. By A. V. Hill, 

F.R.S., Foulerton Research Professor of the Roj^al Societj’-; Honorary 
Fellow of King’s College, Cambridge. Pp. 74; 13 illustrations. New 
York; The Macmillan Company, 1932. Price, SI .25. 

In the compass of a' single lecture. Professor Hill has correlated the 
chemical ivith the thermal and the electrical data bearing upon the trans- 
mission of the nerve impulse. Although the treatment is quantitative 
throughout, the use of mathematics has been restricted sufficiently to 
permit cursive reading. The time is apparentl}"^ not j'et ripe for definite 
conclusions to be drawn about the mechanism of transmission of the nerve 
impulse. A more complete mathematical treatment and brief description 
of technical methods has been segregated in three brief appendices. 

G. McC. 


The Common Colb. Annals of the Pickett-Thomson Research Lab- 
OR-ATORY, VOL. VIII. Bj' DaVID THOMSON, O.B.E., M.B., Ch.B. (Edin.), 
D.P.H. (Camb.), and Robert Thomson, M.B., Ch.B. (Edin.). Pp. 738; 
illustrated, and 51 pages plates. Baltimore: The Williams & Wilkins 
Company, 1932. Price, 815.00. 

The writers present a thorough abstract of the researches on the bacteri- 
olog 5 q phj'siology and chemistr 3 '^ of the common cold, together vdth pro- 
cedures used in its prophylaxis and therap 3 ^ and valuable criticisms based 
on their own researches. To those interested in the bacteriology of the 
normal and pathologic respirator 3 '^ tract, it is an especiall 3 ^ valuable refer- 
ence M'ork. It is well ivTitten and should stimulate workers in this field to 
further bacteriologic and physiologic investigations. J. C. 


Manuscripta Medica. a Descriptive Catalogue of the Manuscripts in 
the Library of the Medical Societ 3 ' of London. B 3 ^ Warren R. Dawson, 
F.R.S.E., F.R.S.L., F.S.A. (Scot.), Fellow of the Ro 3 'al Society of Medi- 
cine (Vice-President, Section of ffistory) ; Honorary Resident Assistant, 
Department of the History of Medicine, University College, London; 
Honorar 3 ' Librarian of Lloyd’s. Pp. 140. London: Jolm Bale, Sons 
& Danielsson, Ltd., 1932. Price, 15s. 

The collection of 164 volumes of medical manuscripts in the Library of 
the Medical Societ 3 ’^ of London, dating from the 14th to the 19th centimes, 
is formed around the nuclei of the i^kew, Sims and Lettsom collections. 
The author, who has written several volumes on medical historical subjects. 
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has here made these original sources of material availahle, believmg 
Garnett that “next to the importance of information existing at all k that 
of its being garnered, classified, registered, made promptly available for 
use.” His numerous annotations and the index make it more than a useful 
record for historical students. E. K. 


Syllabus of Medical History. By Victor Robinson, M.D., Professor 
of History of Medicine, Temple University School of Medicine, Phila- 
delphia. Pp. 110; illustrated. New York; Froben Press, Inc., 1933. 

This handbook contains specimen questions and answers from the 
author's course on the liistory of medicine at Temple University, together' 
with a specimen essay (“Duchenne of Boulogne”), a specimen chronology 
(goiter), and specimen illustrations (prehistoric and Egyptian) from his 
lectures on the subject. There is also a useful chapter by Mr, Charles _P. 
Fisher, Librarian of the College of Physicians, on the Photostat and its 
value to students. The book not only should make useful suggestions to 
those concerned ivith spreading knowledge of medical history, but affords 
beginning examples of activities that the individual student can easily 
and profitably carry further, E. K. 


Poliomyelitis. A Survey made Possible by a Grant from the Interna- 
tional Committee for the Study of Infantile Paralysis, Organized by 
Jeremiah Milbank. Pp. 562; 24 plates (1 in color); 82 tables and 
19 charts. Baltimore; The Williams & Wilkms Company, 1932. Price, 
86 . 00 . 

The rapidly advancing state of our knowledge of infantile paral)’^sis and 
the number of problems still unsolved in its natural history render such a 
volume as this not only most timely, but even superior to a textbook treat- 
ment of the subject. The International Committee has been enabled by 
the generosity of Mr. Milbank to make such a complete and authoritative 
statement that “no medical library will be complete without this book.” 
Of the 8000 references consulted, only those utilized in the book are included; 
those published by members of the committee being starred in the bibliog- 
raphy. In passing, one cannot but be curious about the needlessly clumsy 
method of referring to references in the test with letter and numeral (e. g., 
M 37) instead of a consecutive number. Following a 23-page history, there 
are chapters on etiology, resistance and immunity, symptomatology, treat- 
ment, pathology and epidemiology — all excellent — by Drs, Harrington, 
Neal and Wells, 

For students of the disease, such a book is indispensable and should set 
an example that could well be followed with respect to other baffling con- 
ditions, E, K. 


The Vitamins in Health and Disease, By Barnett Sure, Ph.D,, 
Professor of Agricultural Chemistry, University of Arkansas, Fayetteville, 
Pp. 206; 4 tables, Baltimore; The Williams & Wilkins Company, 1933. 
Price, S2.00. ’ 

A POPULAR treatise on the idtamins is verj’’ timelj'' just now when general 
interest in the subject is so great. The idtamin story is one of the most 
interestmg and understandable of the histories of scientific endeavor, and 
the author has retold it with success. He has, on the wfflole, stressed the 
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positive side of the good health to be expected from a ■well balanced diet 
containing an abundance of ^^tamins, and has included excellent tables of 
the vitamin content of a •wide range of foodstuffs. On the relation of the 
vitamins to borderline pathologic conditions which are not the extreme 
avitam'noses we know as clinical entities, however, he has included much 
that is hypothetical, and would undoubtedly confuse the x^ery readers to 
whom the book is addressed. As a text-book for undergraduates in intro- 
ductory studies in nutrition, it would be of greater value if it contained 
more references to the classical researches in the vitamins. E. W. 


Smeislaufstobungex vkd pathologische HrsTOLOGiE. Phofessok 
Dr. Martin Nordjiann, Privatdozent fiir aUgemeine Pathologic und 
spezielle pathologische Anatomie an der Universitat Tubingen. Pp. 174; 
14 illustrations. Leipzig; Theodor Steinkopff, 1933. Price; Paper, 
Em. 13.50; Cloth, Em. 15. 

This Volume lY of the Ergebnisse der Kreislaufforschung continues the 
general plan of treating monographicallj' various phases of the large field 
of circulatorj’- phenomena in health and disease. After preliminary historic 
and anatomic statements (26 pages), the work discusses under four head- 
ings: (1) the general patholog}' of local circulator}' disturbances, and (2) of 
the peripheral circulation under various conditions; (3) general and (4) 
special pathologic histolog}' of the human circulation, “General” is so 
■widely interpreted that considerable space is given to edema, suppuration, 
necrosis, gro-wth (2 illustrations of the Sandison-Clark window in the 
rabbit’s ear) and so on. As a circulatory disturbance, Inflammation is 
given more detailed consideration than it receives in many a large text- 
book of patholog}'. E. K. 


Clinical Diagnosis, Physical and Differential. By Neuton_ S. 
Stern, A.B., M.D. (Harvard), Associate Professor of Medicine, Uni- 
versity of Tennessee School of Medicine, Memphis. Pp. 364. New York; 
The Macmillan Company, 1933. Price, S3. 50. 

There are two chief faults in student text-books of Physical Diagnosis; 
one of these is the attempt to include an abridged course in clinical medi- 
cine; the other is the emphasis laid on diseases of the heart and lungs at 
the expense of the rest of the body. This latter fault has commendably 
been avoided by the author. He has not succeeded as well with the former, 
so tliat the section on ply'sical diagnosis contains serious omissions. The 
different Irinds of r^les and the mechanism of their production are neither 
fully described nor explained. The signs of pleural effusion are listed 
■without mention of egophony, movable dullness, the Garland-EUis line or 
Grocco’s triangle. Little or nothing is said about the physical reasons for 
normal and abnormal signs obtain^ by palpation, percussion and auscul- 
tation of the lungs. S. L. 


A Text-book of Neuropathologv. By Arthur Weil, hl.D., Associate 
Professor of Neuropatholog}', Northwestern University Medical School, 
Chicago. Pp. 335; 260 illustrations. Philadelphia; Lea & Febiger, 1933. 
Price, S5.00. 

This excellent reiuew of the present stage of our knowledge in neuro- 
pathology is readable, well illustrated and thorougldy modern in its view- 
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point. That much neglected stepchild of the medical specialties, neuro- 
patholog}^ seems to have come into its own. Weil discusses first the changes 
brought about in the nervous sj^stem through autolysis and fixation. This 
is a very valuable chapter, containing information otherwise not readily 
accessible. The next several chapters constitute^ an introduction to the 
general pathology of the nervous tissues, after winch there is a sj'^stematic 
discussion of the special diseases commonly encountered. In an appendix 
is given a good summary of the essentials concerning the postmortem 
examination of the central nenmus system which includes an account of 
modern methods used for histologic study. This book is a valuable addition 
to our literature. B. L. 


The Heroic Age of Science. The Conception, Ideals, and Methods of 
Science Among the Ancient Greeks. By William Arthur Heidel, 
Research Professor of the Greek Language and Literature in Wesleyan, 
University; Research Associate of the American Council of Learned 
Societies of the Carnegie Institution of Washington. Pp._ 203. Balti- 
more: The Williams & AVilkins Company, 1933, for Carnegie Institution 
of AA'’ashington. Price, $2.50. 

Though some three score Greek sages appear in the pages of this book, 
its emphasis is on the Heroic Age rather than on its heroes. The largest 
part of the work is devoted to the abstract concepts and ideals of Greek 
scientific thought and to a discussion of their scientific methods in order 
to_ indicate how the Greeks set about the task of laying the foundations of 
science. In the discussion of Observation, the first step in methodical 
scientific progress, it appears that the greatest progress was made in the 
very fields where observation played a minor role. The contributions of 
Menodotus and others to an Inductive Theory, the considerable utilization 
of Classification as a scientific method, and of Analogy and Experimentation 
are the other chief topics. 

Though necessarily more difficult reading than a mere narrative of 
acliievement — which the author deems impossible in view of the irretriev- 
able loss of most of the creative works of the crucial period (600-100 b.c.) 
—this work vdll amply repay the reader for the time and thought spent 
upon it. It may even lead him to agree with Osier that “ like everjdhing else 
that is good and durable in this world, modern medicine is a product of the 
Greek intellect, and had its origin when that wonderful people created 
positive or rational science.” Its comprehension, like that of Johnson’s 
recent article {Science, 1933, 77, 569), would constitute an invaluable dis- 
cipline for the liudding scientist. E. K. 


Operative Surgery. By Alexanber Miles, M.D., LL.D., F.R.C.S.' 
(Edin.), Consulting Surgeon, Royal Infirmary, Edinburgh, and D. P. D. 
WiLME, M.D., F.R.C.S. (Edin. and Eng,), Professor of Surgery, Uni- 
versity of Edinburgh. Pp. 590; 321 illustrations. New York: Oxford 
Umversity Press, 1933. Price, §5.25. 

A WIDE field of general surgerj"- is covered in this book as well as opera- 
tions on the brain and cord, orthopedic surgery, and other surgical special- 
ties. The authors state that in this w'ork “which replaces the companion 
volume of our Manual of Surgery, we have not attempted to cover all the 
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ground, but have been content to provide for the needs of undergraduates 
who require a guide to their studies in the class of Operative Surgery and 
in the hospital, and of young graduates who may be called upon to under- 
take operative work as house surgeons or in practice.” Sixteen coadjutors 
have contributed in their special fields. 

The majority of the procedures are illustrated with anatomic drawings. 
The descriptions are concise and clear and only the most generally used 
methods are discussed. 

For the purpose for which it was intended this book should be most 
helpful. I. R. 


Operative Surgery, Vol. VII. The Neivest Operations, General 
Index to Complete Work, Vols. I-VII. By Warren Stone Bickham, 
M.D. and Phar.M. (Tulane), M.D.' (Columbia), F.A.C.S., Junior Sur- 
geon to Touro Hospital, New Orleans; Fellow of the New York Academy, 
etc., and Calvin Mason Smyth, Jr., B.S., M.D., F.A.C.S., Assistant 
Professor of Surgery, Graduate School of Medicine, University of Penn- 
sylvania; Surgeon-in-Chief, Methodist Episcopal Hospital; Visiting Sur- 
geon, Abington Memorial Hospital. Pp. 849; 765 illustrations. Phila- 
delphia: W. B. Saunders Company, 1933. Price, SIO.OO. 

The supplementary volume of Bickham’s Operative Surgery prepared by 
Dr. Smjdh, is a welcome addition to this well known and useful thesaurus 
of surgical procedures. It aims to present the more important of the new 
and advanced operations which have secured recognition since publication 
of the original work. The selections have been well made. The descrip- 
tions and bookwork are of the highest order. The S3"stem has thus been 
rescued from the obsolescence which speedilj'' overtakes all such works. 
The inclusion in the new volume of a complete general index incorporating 
the new material adds greatly to its convenience and utility. To those 
who already possess the System, the supplementary volume will be a 
necessity. To others it is not too much to saj”^ that Bickham is the leading 
American encj’’clopedia of operative procedures. D. P. 


Peptic Ulcer. By Jacob Buckstein, M.D., Instructor in Gastro-intes- 
tinal Roentgenology, Cornell University Medical College; Associate 
Attending Gastro-enterologist, Sydenham Hospital, etc. Vol. 10 of 
Annals of Roentgenology, Edited by Jajies T. Case, M.D., Professor of 
Radiology, Northwestern Universitj'’ Medical School. Pp. 417; 334 
Roentgen raj’" studies, 77 clinical illustrations. Second edition, revised 
and enlarged. New York: Paul B. Hoeber, Inc., 1933. Price, $12.00. 


In this second edition Buckstein has greatly enhanced the value of his 
already noteworthj^ monographic atlas on peptic ulcer. Its chief merit lies 
in the elaborate series of beautifully reproduced roentgenograms, which 
illustrate everj'^ known type of so-called peptic ulceration of the stomach, 
duodenum, or jejunum. On the page opposite each illustration of a patho- 
logic case is a brief but adequate description of such clinical, operative, 
autopsy and follow-up observations as are pertinent; also, pointed comment 
regarding the roentgenologic findings. The chapter on gastro-jejunal and 
jejunal ulcer is greatly amplified and includes illustrations to indicate the 
disappearance of the ulcer niche after treatment. Emphasis is placed on 
the Roentgen study of the gastric and duodenaj mucosa under both normal 
and pathologic conditions. The book is not unnecessarily technical and 
Mull anneal to the clinician and surgeon as well as the roentgenologist. 

G. M. 
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Stupibs in the Histort of Ophthabmobogy in Engband Prior to the 
Year 1800. By Ev^ies R. Rutson, F.R.C.S. (Eng.) , Consulting Ophthal- 
mic Surgeon to St. George’s Hospital and Senior Editor of the Bntish 
Journal of Ophthalmology.- Pp. 255; 9 plates. New York: The Mac- 
millan Companj^, 1933. Price, S4.00. 

Though this is largely a collection of papers published during the past 
decade by the author and the late George Coats, F.R.C.S., it presente a 
very fair picture of ophthalmology in England since the earliest times. The 
oculist’s stamps of the Romans, the very extensive remedies of Anglo- 
Saxon leechdom, and the beginning study of optics by the three clerics, 
Robert Grosseteste, Roger Bacon and John de Peckham are the chief 
subjects considered up to the 14th century. John of Arderne’s “de Cura 
Oculorum” and a few similar small treatises represent the next three 
centuries. With the Renaissance of science from the sterilitj’’ of the Middle 
Ages, individual chapters have been devoted to the 17th and 18th centuries, 
yet more space is allotted to that famous quack, “Chevalier” Taylor and 
his family than to the previous eight centuries. While one cannot avoid 
the impression that a logical development of the subject has been handi- 
capped by the method of presentation, yet a complete text on the subject 
was apparently not intended and most readers wiU probablj'^ find more of 
interest in the form here adopted. E. K. 


Lbs Rhythmes et ba Vie. By M.-M. Laignbb-Lavastinb, A. M. Chanoz, 

J. Monchanin, G. Richarb, J. Guitton, F. Mentb^S, H. Duprat, H. 

Cardot and R. Biot. Pp. 264, Lyon: Librairie Lavandier, n.d. 

Price, 15 fr. 

The fact that in modern scientific research, specialized fact finding has 
outstripped collaboration and synthesis is one that is being steadily more 
apiireciated by this generation. Such thoughts led the Groupe Lyonnais 
d 'Etudes Mddicales Philosophiques et Biologiques 8 I'^ears ago to try 
to lessen this defect by a series of publications, of which volumes on 
Se.xuality, Heredity and Races and Forms, Life and Thoughts have already 
appeared. The present volume deals with rhjThms, not only in the sense 
of phenomena exhibiting periodicity, but in the more intangible concept of 
the underlying fitness of things ; thus permitting more than 100 pages to be 
devoted to the architecture of worlds, atoms and stars and the influence of 
the cosmos on human life. Of more concern to physicians are the chapters 
on microbic rhjdhms, and human neuromuscular, psychic, sexual, endo- 
crine and social rhythms. Bearing in mind the limitations imposed both 
bj'’_ the size of the volume and the aim of the series, the reader should find 
this an interesting and stimulating presentation. E. K. 


Ursachbn UND Bbhandbung DER Krankhbiten (caus/e et curaj). By 
the Aebtissin Hibdbgard von Bingen. Translated bj'' Professor 
Dr. Hugo Schubz, Greifswald. Pp. 235. Miinchen: Verlag der 
Aerztlichen Rundschau Otto Gmelin, 1933. Price: Paper, Mk. 10.80; 
Bound, Mk. 13. 

Hibdegard, born in 1098 the youngest of 10 children of Hildebert 
Burgrave von Schloss Boekelheim, was Abbess of the Benedictine nunnery 
on the Rupertsberge for 32 years before her death in 1179. A writer chiefly 
of theological worlcs, but an observer as well, she vTote this “Causai et 
Curie” or “liber compositre medicinas” that contains the results both of her 
observations on the sick nuns and reading in tlie monastery library. Com- 
posed in the form of almost a thousand isolated paragraphs covermg a wide 
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range of natural history, it affords an excellent picture of the culture of the 
period of the Crusades, influenced rather by the Galenism of Monte Cassino 
than the rapidly approaching Arabian tide. The creation of the world, the 
soul and angels, thunder and lightning, the sun and stars, each disposed of in 
a few lines, alternate with insanity, cancer, gout (p. 57), the healthiness of 
red blood (p. 224), the cause of fever, libido, wh}' there are 4 humors, head- 
ache, cirrhosis (p. 366), worms in the teeth, and so on. The attributes of 
persons conceived in each of 30 months are given as manj^ separate para-- 
graphs. A number of topics are reverted to on several occasions — the fall 
of Lucifer apparentlj’' being a favorite — as if the book grew as a diary, 
recording the author’s thoughts as the 3 '' occurred, rather than in an}'^ sys- 
tematic order. ^Tien she has finished she stops: "Hier hat dies Buch sein 
Ende, Den Schreiber niemand schande! Alle Kreatur sage; Amen!” 

E. K. 


BOOKS RECEIYED. 

NEW BOOKS. 

Diseases of the Nervous System. B 3 ’' W. Russell Bkain, M.D., D.M. 
(OxoN.), F.R.C.P. (London), Assistant Ph 3 ’sician to the London Hos- 
pital and The Ro 3 'al London Ophthalmic Hospital; Ph 3 "sician to the 
Hospital for Epilepsy and Paratysis, Maida Vale, etc. Pp. 899; 50 
illustrations. New York: O.xford University Press, 1933. Price, S8.75. 

The Thyroid Gland. Its Chemistnj and Physiology. B3' Charles Robert 
Harington, M.A., Ph.D., F.R.S., Professor of Pathological Chemistry 
in the University of London. Pp. 222; 28 illustrations and 14 tables. 
New York; Oxford University Press, 1933. Price, $4.50. 

Arteriosclerosis. A Publication of The Josiah Macy, Jr., Foundation. B 3 ' 
various contributors. Edited by Edsiund V. Cowdry, Washington 
University, St. Louis. Pp. 617; 86 illustrations. New York: The 
Macmillan Compan 3 ", 1933. Price, 85.00. 

The Cyclopedia of Medicine. First seven volmnes. (To be completed in 12 
volumes.) George Morris Piersol, B.S., M.D., Editor-in-Chief, pd 
Edward L. Bortz, A.B., M.D., Assistant Editor. Chief Associate 
Editors: ^Y. Wai-ne Babcock, A.M., M.D., Conr.ad Berens, M.D., 
P. Brooke Bland, M.D., Fb.anci5 L. Lederer, B.S., M.D., and S. 
GR.\EjrE AIitchbll, M.D., Charles E. deM. S.-uous, M.D., LL.D., 
Sc.D., Founder and First Editor. Pp. 6322; amply illustrated with 
cuts and fuU-page black and colored plates. Philadelplua: F. A. 
Davis Compan 3 '’, 1931. Price, 8120.00. 

The History and Epidemiology of Syphilis. The Gehrmann Lectures, 
University of Illinois, 1933. B 3 ' W. Allen Pusey, A.M., M.D., 

LL.D., Professor of Dermatolog 3 - Emeritus, University of Illinois, Some- 
time President of the American Dermatological Association and of the 
American Medical Association. Pp. 113; 37 illustrations. Springfield, 
111.: Charles C Thomas, 1933. Price, 82.00. 

St. George’s 17SS-1933. B 3 ' J. Blojifield, O.B.E., M.D., Pp. 120; illus- 
trated. London: The Medici Society, 1933. Price, 5s. 

NEW EDITIONS. 

A Synopsis of Surgery. B 3 ' Ernest AV. Hey Groves, JM.S., M.D., B.Sc. 
(Lont).), F.R.C.S. (Eng.), Consulting Surgeon to the Bristol General 
Hospital; Emeritus Professor of Surger 3 ", Bristol University, etc. Pp. 
693; 164 illustrations, 13 colored plates. Tenth Edition. New York: 
AWlliam Wood & Co., 1933. Price, 85.00. 
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Alcoholic Polyneuritis. — One of the interesting hypotheses concern- 
ing the pathogenesis of diseases has been the recent suggestion advanced 
by Minot, Stkaijss and Cobb {Neic England J. Med., 1933, 208 , 1244) 
that poljmeuritis may depend upon a dietary deficiency. Comment 
has been made previously in this section that pellagra among alcoholics 
may be due to the indirect effect of the alcohol. There is the question 
not only of insufficient amount of Bi but also in pellagra a hypothetical 
alteration in the gastro-intestinal tract, which apparently affects the 
absorption of the preventive vitamin, together with other factors that 
inhibit the eft'ectii^eness of the elements that prevent pellagra. Con- 
sidering beriberi and polyneuritis there is a pronounced similarity 
between the symptomatology and pathology of the neuritis of these 
two conditions. With this idea in mind the Boston observers have 
studied 67 patients with alcoholic polyneuritis and in addition have 
gone over the records of 73 additional cases. Forty-tlrree of the first 
group had careful dietary histories and gastric analyses performed; 
the latter group did not. The total 130 cases, however, give additional 
information for statistical purposes. All of these patients were alco- 
holics for a period of many years. Their average age was 44; approxi- 
mately four-fifths of them were males. The onset of the symptoms 
showed a rather peculiar frequency diu-ing the hot months, contrary to 
the usual occurrence of deficiency disorders which have a predilection 
for the winter months. The dietary histories were obtained with diffi- 
culty. It was possible to formulate the usual diet of 43 patients from 
the families, friends and social ser^dce workers. Of this group only 2 
had taken a diet which could be considered completely adequate. The 
remainder had eaten very little fresh food and very little protein-rich 
food for some years. It was not common to find that the total diet 
was not only inadequate in protein, mineral and vitamins but also in 
calories and the patients were subnourished. The food usually was 
almost entirely carbohydrate. Only 7 of the 43 patients had normal, 
gastric secretion; 15 had a low free hydrochloric content and 21 had 
achlorhych'ia. The achlorhydria may be the result of an alcoholic 
gastritis. In true beriberi, the incidence of gastric ariacidity is not 
greater than would be anticipated in the age group. The authors then 
compare associated deficiency disorders with beriberi, as for example, 
pellagra, the edema of protein want, hyperchromic anemia and true 
beriberi. Tliey then point out that the sjTuptomatology of alcoholic 
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polyneuritis is almost identical with descriptions of the dry form of 
beriberi as it occurs in the Orient. A pathologic comparison is likewise 
made between alcoholic neuritis and beriberi, although the comparison 
is not entirely adequate, due to the paucity of careful pathologic studies. 
In the treatment of the condition, 40 of the group of 57 patients were 
given a diet rich in proteins, minerals and \dtamms with very little 
concentrated carbohydi-ate food. Cod-liver oil and yeast and iron were 
also added. It is impossible to make definite statement as to results 
of treatment, due to the absence of controls. In conclusion it is pointed 
out that alcohol may reduce the effectiveness of ^^tamins and that 
vitamin lack may be brought about by increasing the daily total 
metabolism. A quart of whiskey supplies 2800 calories, so that unusual 
demands for vitamins might develop, due to the increased metabolism 
induced by the alcohol. In other words the diets were deficient to 
start vdth just at the time when there was a greater need for vitamin 
Bi, owing to the increased metabolism. A comparison is drawn between 
the individual with subclinical beriberi whose sjmiptoms may be pre- 
cipitated by exercise. From these data the authors think it is fair to 
draw the deductions that lack of vitamin Bi has an important role in the 
pathogenesis of alcoholic poljmeuritis. 


SUEGERY 

UNDER THE CHARGE OF 

I. S. RAVDIN, B.S., M.D., 

J. WILLIAM WHITE PROFESSOR OF SURGICAL RESEARCH, UNIVERSITY OF PENNSYLVANIA, 

AND 

C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 


Hiunan Bite. — Wounds made by human teeth so frequentty are 
followed by crippling end-results, that lesions v'hich would at first 
appear to be minor are in fact a major problem in surgery. The patient 
usually regards the human bite as of little consequence while tlie bite 
of the dog, much less dangerous from the standpoint of local infection, 
usually causes great alarm. For this reason human bites are more 
likely to be neglected in the early stages, a time at which radical treat- 
ment is essential. In addition, a ivound caused by human teeth is often 
incurred in a fight and for personal reasons the patient is prone to falsify 
the liistory of the injury. Even in cases where the correct history has 
been obtained and ti-eatment begun early, the wound may appear so 
insignificant to tlie physician that conservative treatment is employed 
until such time as the infection and necrosis have become so widespread 
as to preclude satisfactory restoration of function. 

An excellent clinical picture of the infection caused by a human 
bite has been presented in tlie splendid article on tliis subject by M-^sox 
atid Ivocn (Surg., Gyiicc. and Obstct., 1930, 51, 591) which because of its 
clearness is here quoted. 

“The patient, a young man, presents himself to a physician ivitli a 
lacerated wound on the dorsum of the hand over one of the metacarpo- 
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phalangeal joints. The manner in which the wound has been received 
is frequently not disclosed and the possibility that tlie wound is due to a 
tooth injury therefore may not occur to the physician. After the wound 
is cleansed and the edges of the skin trimmed away, surgical closure is 
often made, and it may be thought wise to suture a divided tendon and 
close the joint cavity. 

“Twenty-four or 48 hours later the patient again presents himself 
complaining of severe pain in the hand. The hand is then found to be 
considerably swollen. A lymphangitis may be present at this time, 
though it is by no means constant. The constitutional sj^ptoms are not 
especially marked, but there is a moderate fever and a mild leukocytosis. 
The sutures, if any, are removed and hot wet packs applied to the hand, 
forearm, and arm. 

“The pain subsides, but the swelling and fever persist and after 
several days it becomes apparent that drainage is inadequate and that 
lateral and proximal extension has taken place. By this time the secre- 
tion from the wound is moderately profuse and usually of a very dis- 
agreeable odor; if the true nature of the infection has not been disclosed 
it is now suspected. The original wound is opened more widely and 
found to communicate with the joint cavity. A considerable amount 
of gra 5 dsh-brown fluid pus, exceedingly malodorous, is released. Similar 
pus is found in the soft tissues at either side of the affected joint and 
beneath the extensor tendon. Smears and cultures made from the pus 
show many organisms, among which may be the fusiform spirillum 
combination of Vincent. Drainage of the wound leads to a fall in tem- 
perature and an immediate though temporary improvement. 

“ Soon, however, there appears an induration in the palm, either over 
a lumbrical canal or over one of the larger fascial spaces, ^. c., the middle 
palmar, or, very rarely, the thenar space. These extensions require 
drainage, and at operation it is noted that with pressure on the dorsal 
and volar surfaces of the metacarpophalangeal joint purulent material 
can be expressed from tlie palmar incisions. At the same time or later 
the proximal phalanx of the affected finger also shows swelling and signs 
of exudate. The finger becomes swollen and indurated, painful on 
extension, and moderately tender. The tenderness is most mai’ked 
over the two distal phalanges and no local pain over the course of the 
tendon sheath. The sides of the finger are incised, and more of the 
purulent exudate is released. The fibrous tendon sheath is seen to be 
intact though evidently inflamed, but the impression gained is that there 
is no pus within the sheath and it is not opened. From now on improve- 
rnent takes place. The exuberant, edematous, weak looking granula- 
tions become more red and solid. The discharge becomes progressively 
less, the odor disappears and after several weeks or a month or more the 
wounds finally heal, leaving a stiffened finger. 

“At irregular intervals following closure of the wound ‘flare-ups’ 
occur. These consist of acute inflammatory reactions, either on the 
dorsum of the hand under the original site of injury, or in the palm. 
These areas are incised and the inflammation subsides promptly under 
hot moist packs. Cultures from these foci may show fusiform bacilli; 
staphylococci and other organisms are usually present. Tins ‘ lighting- 
up’ may be repeated several times before final cessation, and may occur 
as late as 18 months after the original injury (Case 2). In some in- 

VOL. 186, NO. 4. — ocTOBEn, 1933 20 


586 


PROGRESS OP IIEEICAL SCIENCE 


stances bone and joint involvement may have led to amputation early in 
the process.” 

In addition to supplying a classical description of the clinical picture 
of human-bite infections of the hand, these authors carried out experi- 
ments to determine the manner and degree of spread of material in 
various places in the hand which are commonly the site of the human 
bite. Of 13 cases of infections resulting from injuries caused by human 
teeth which were treated by Mason and Koeh, 12 were males. The 
right hand was most frequently involved and in all but 3 instances the 
injury was received by striking another individual on the mouth. 
Incapacitation resulted in 1 instance for 7 months, 1 patient lost an 
arm because of ascending infection, but none of the 13 cases died. 
The authors point out that disability from infections of tliis kind must 
be reckoned in terms of months and weeks and not days, except where 
the infection has not been introduced below the fascial sheets of the 
hand. 

Wounds from human teeth which result from fighting are most likely 
to occur over the knuckle and Mason and Koch point out that often 
the joint is penetrated while the hand is flexed, and when the fingers 
are extended tlie original line of entrance is sealed off by the skin and 
tendon as tliey move over the joint. Witli this tjqje of injury, the 
infectious agent is introduced into the joint space, the dorsal subcutane- 
ous space and the dorsal subaponeurotic space. 

In regard to the primary treatment of human bites all authors agree 
that these should be considered as infected wounds and should not, 
therefore, be sutured. Bates (Ann. Surg., 1931, 93, 641) is of tlie 
opinion that the wound should be cauterized thoroughly as soon as 
seen. Since 1920 he has been treating all penetrating human-bite 
wounds by completely burning out the whole tooth mark and, in a^aIl- 
sive or amputating bites, the raw surface is thoroughly seared mth tiie 
cautery. Patients seen as late as the 4th day after the injury and witli 
extensive infection are treated similarly, even if all the infected tissue 
cannot be removed. Bates has treated over 100 cases of human bites 
in this manner and he reports but 1 case in which there was an exten- 
sion of the infection. Only 2 of the patients required hospitalization. 
Extensive cauterization of a benign appearing wound may appear 
radical but the low incidence of crippling infection and hospitalization 
which Bates reports would appear to make this type of treatment 
attractive. Owen (A^ni. Siirg., 1931, 93, 7S1), however, “has not been 
able to get the same results as Doctor Bates with the cautery, but per- 
haps did not try it sufficiently. He has tried everything; one of the 
main things he has had to contend with is internes Sevang these wounds 
up without drainage. He always opens the wounds widelj'^ under gas 
anesthesia. Exposed metacarpophalangeal joints in these cases show 
rapid destruction of the cartilage, probably because the impatt is one 
of tlie cartilage originally and because of the poor blood supply. Infec- 
tion and ankylosis of the metacarpophalangeal joint often occur.” 

The organisms which have usually been thought to cause the wide- 
spread infection and necrosis resulting from human bites are the fusi- 
form bacilli and spirillum found in cases of Vincent’s angina. This 
combination of organisms is commonty present in tlie human mouth 
and it is reasonable to assume that wounds inflicted by human teeth 
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sliould contain these organisms. However, these organisms are not 
the only organisms which are present. The bacteriologic studies pn 
the cases reported by Mason and Kocli indicate that most human bite 
infections are the result of a mixture of organisms. The organisms are 
not solely responsible for the extent of the infection which follows. 
The trauma associated with the injury, _ the fact that the wound is a 
penetrating one which often enters the joint, and the anatomical rela- 
tionship of the structures over the knuckles where most of these wounds 
occur are additional factors which make these wounds difficult to handle 
if not treated actively and early. 
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Sodium Evipan for Intravenous Narcosis of Short Duration.— The 
sodium salt of the newly synthesized evipan (C-C-Cyclo-hexenyl- 
methyl-N-Methyl-barbituric acid) is readily soluble, suitable for intra- 
venous injection and possesses properties suggesting its suitability as 
an anesthetic of short duration. As a result of these facts, Weese 
{Dcuisch. med. Wchnschr., 1933, 59, 47) reports a series of pharmacologic 
investigations of this drug. Employing a 10 per cent solution he finds 
that narcosis begins within the first 1 to 2 minutes of injection, its 
development being smooth, uniform and without an excitation stage. 
Respiration becomes slower and deeper but remains regular and there 
is no evidence of circulatory depression. Fatal doses kill by respira- 
tory standstill. The only observed side action is a tendency to the 
development of fine muscular tremor and fibrillating contractions. 
For cats the effective narcotizing dose lies between 20 and 30 mg. per 
kg., whereas the fatal dose lies between 100 and 110 mg. Doses of 
20 and 25 mg. per kg. produce a narcosis lasting about 10 minutes at 
a depth between the 3d and 6th stage, and complete recovery takes 
place within 30 to 60 minutes. With doses of 30 mg. the average 
duration of the 3d stage is 49 minutes and the average time of recoi^ery 
180 minutes, while with doses of 60 mg. per kg. deep narcosis lasts for 
1 hour and recovery appears on the average after 370 minutes. There 
is a slight and unimportant fall in blood pressure following narcotic 
doses. The drug injected subcutaneously is not irritant to the tissues 
and intravenously it does not tend to produce thrombosis. There is 
no hemolysi.s produced by the drug. It may be preceded vdth safety 
by the administration of inorphin which reduces somewhat the size 
of the narcotic dose of evipan sodium. The drug is not excreted as 
such but apparently is destroyed in the liver at a very rapid rate. 
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Baetzner (Zoc. cit., p. 48) reports upon his clinical experience -nith 
e\4pan sodium in a series of 400 patients to whom the drug was admin- 
istered without a single instance of serious disturbance. He recom- 
mends it as a preliminary and supplemental narcotizing agent with 
which ether or ethyl chlorid may be safely employed. He recommends 
slow intravenous injection lasting from 60 to 90 seconds and points 
out that the patient should be completely prepared for operation before 
injection is begun because anesthesia begins so promptly, usually 
within 1 minute of the beginning of injection. The average dose for 
an adult lies between 8 and 10 cc. of the 10 per cent solution but no 
fixed rule can be given and there is no definite relationship of the dose 
to body weight or other similar factors. The dose is best gauged by 
administering slowly a quantity just sufficient to induce quiet sleep 
which will last less than 5 hour. If the operation is to be more pro- 
longed than 10 or 15 minutes, 2 or 3 cc. more of the solution should 
be injected after the minimal dose required for sleep has been given. 
Many operations can be carried out completely Avithout supplemental 
inhalation anesthesia and the author observes satisfactory muscular 
relationship e^mn for laparotomy. He recommends for major opera- 
tion, especially in elderly patients, that a preliminary dose of morphin 
and atropin he given, although the author feels that this may well be 
unnecessary and that further investigation is required to determine 
whether or not it is of real value. 'He finds that elderly patients and 
those who are exliausted by severe illness, loss of blood, fever, septic 
conditions and cachexia generally require smaller doses than the 
average indimdual. He also recommends that prolonged anesthesia 
may well be accomplished vdth safety without the danger of over- 
dosage if subsequent small injections of evipan be administered when 
the patient shows signs of awakening. In this way he has kept patients 
anesthetized for periods of time up to 2| hours and has employed total 
quantities up to 16 cc. of the solution. While the drug is useful as 
a Amry quick basic anesthetic or as the only anesthetic, even for pro- 
longed major surgical operations, its chief Aurtue seems to lie in its 
rapid and complete destruction so that it is especially suitable as a fixed 
anesthetic for operations of short dirration. 

Holtebmann {loc. cit., p. 50) reports upon his experiences AAuth eAopan 
sodium as a narcotic for gynecologic operation and in childbirth. He 
advocates indiAudualization in dosage and agrees in general with tlie 
preceding author as to the aAmrage dose required. His experience 
covers some 700 cases, three-quarters of which required gynecologic 
operation, and he finds the drug generally quite satisfactory in the 
majority as a complete narcotic, supplementary narcosis by inhalation 
being required in only about one-fifth of the patients. He, too, finds 
it especially Amluable for operations of brief duration. He feels that 
in obstetrics its special Amlue is as a brief anesthetic for necessary 
surgical procedures folloAving deliAmry and does not recommend it as a 
complete narcotic for deliAmry itself because of its interference Avlth 
uterine contraction and of its depressant action on tlie higher brain 
centers of the child. In his experience he has obserA’-ed no serious side 
actions or after-effects, the only ones seen being slight muscular twitcli- 
ing and at times headache, temporary hiccoughs and brief periods of 
weeping. 
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An Appraisal of Antirachitics in Terms of Rat and Clinical Units. 
— Hess and Lewis (J. Am. Med. Ass7i., 1933, 101, 181) as a result of 
their studies have come to the conclusion that an irradiated milk, which 
contains 56 units to the quart suffices to protect infants against rickets 
when from 20 to 24 ounces daily are fed. This indicates that the protec- 
tive dose is from 35 to 42 rat units. From their experience with yeast 
milk they conclude that this type of milk should be elaborated so that 
it ^vill contain from 90 to 100 units per quart, in order that the infant 
vnW receive about 7 rat units per day. With viosterol, their experience 
was not so satisfactory, and they were unable to set down a dosage 
witli the same degree of definiteness. From their observations 600 to 
SOO rat units of viosterol should be given in order to afford adequate 
protection. This means 8 to 10 drops of an 80 unit preparation (250 D) . 
They feel tliat viosterol is the best antirachitic agent of all for curative 
purposes if given in adequate dosage. The study included a clinical 
appraisal of cod-liver oil in teaspoonful and in 1 teaspoonful doses. 
The results were somewhat irregular and unsatisfactory. The prepara- 
tions that they assayed clinically, when titrated biologically in two 
laboratories, were found to contain from 37 to 40 rat units per gram. 
This conforms to the results observed by several agencies, including the 
Bureau of Standards. In summing up their experiences with oil of this 
potency, it would seem that there is considerable variation in suscep- 
tibility to rickets and in the individual requirements of the antirachitic 
factor. 


The Tuberculin Patch Test: A Diagnostic Aid in Tuberculosis. — 
Grozin {Am. J. Dis. Child., 1933, 46, 17) describes tlie tuberculin 
patch test as being made by moistening a piece of adhesive plaster 
witli 1 or 2 drops of tuberculin and applying it to the skin, which has 
been cleansed previously with ether. For a control, a piece of adhesive 
plaster without tuberculin may be used. A positive reaction results in 
redness studded with papules and vesicles. In his observations on 176 
cases the author was convinced that this method compared favorably 
vdth the Pirquet test as to reliability. There are a number of advan- 
tages over the Pirquet and other methods. It is absolutely painless. 
It requires no boring scratching or rubbing. It requires no sterilization 
of instruments. There is no danger of infection. It is of the simplest 
technique, and may be performed by nurses witliout special training. 
It is less time consuming, as it is not necessary to wait for tlie tuber- 
culin to dry, and it is not necessary to watch tlie child so that it does 
not wipe off the tuberculin or spread it to the area of control. For tliis 
reason it is advantageous where large numbers of tests must be per- 
formed. It is possible to control the limit of the area of reaction since 
this is usually restricted to tlie area covered by the adhesive plaster. 
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It is easier to interpret the result "nuth the tuberculin patch test because 
the area of reaction can be enlarged arbitrarily by applying larger 
pieces of adhesive plaster, more tuberculin and tuberculin of greater 
concentration. 

Ten Years’ Observation of Children With Rheumatic Heart Disease. 
— Steoud, Goldsmith, Polk and Thorp (J. Am. Med. Assn., 1933, 101, 
502) studied 458 children in a convalescent hospital. The average age 
of the patients at the primary manifestation of rheumatic fever was 
7.3 years. Of the 307 (54.8 per cent), who have been followed up, 125 
(40.7 per cent) are dead or totallj'^ disabled, and 182 (59.3 per cent) are 
working or able to work or go to school. In order to get definite infor- 
mation as to the incidence of colds, sore throats and other infections 
of the respiratory tract in other members of the famil 3 ^ and their rela- 
tionship to primarjf manifestations and reactivations of rheumatic 
fever, the problem and its importance must be explained carefully to 
the children and their parents as well as to each member of the family. 
The most practical form of prophjdactic treatment at the present time 
is the taking of measures to protect the children with rheumatic heart 
disease from the common cold and other infections of the respiratory 
tract both theoretically and practicalljL The use of intravenous injec- 
tions of preparations of hemolytic streptococci with the hope of lessen- 
ing hjTiersensitiveness is still in the experimental stage, but there is an 
indication that it may be of some value. Of a total of 428 primary 
manifestations and reactivations of which there was positive information, 
61 per cent occurred between the months of December and May, with 
a peak of 65 (15.2 per cent) during March. During these months the 
prophjdactic measures are of tlie utmost importance, especially in 
susceptible children between the ages of 6 and 10 years. Racially the 
greatest number occurring according to frequency are of Italian, Hebrew, 
American and Irish parentage. The familial incidence as high as that in 
tuberculosis was noted. Although there was no definite proof that the 
routine removal of tonsils prevented primary manifestations or decreases 
reactivations of rheumatic fever, this procedure, in conjunction with a 
careful consideration of the sinuses, is highly recommended. In this 
group premature contractions were found with relative infrequency, 
and auricular fibrillation, when found, was usually terminal or close to 
death. The prognosis was found to be little influenced by the particular 
valve or by the number of valves involved in rheumatic heart disease 
in childhood, but the Aurulence of the infection, the resistance of the 
host and the number of reactivations were of more importance in prog- 
nosis. 


Acute Leukemia in Children.— Cooke (J. Am. Med. Assn., 1933, 
101, 432) in reference to treatment saj^ that the effects of blood trans- 
fusion varies greatlj' in different children. In some definite improvement 
continued for a week or more after transfusion, and it could be repeated 
several times, while in others few effects could be obser\-ed. The ten- 
dcnc.v to continued severe hemorrhage was often countered temporarily 
bj’ transfusion. In general the transient effect and the certain eventual 
outcome of the disease made the use of transfusions of doubtful value. 
The.v produced no change in the leukocjqe picture, not even a temper- 
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ary increase in granular cells. The few children with leukemia treated 
by Roentgen irradiation did not improve, and certain of them seemed 
more toxic after such treatment and died in a short time. The impres- 
sion gained was that irradiation is contraindicated. In only one group 
was such irradiation of value. This was in children who had massive 
mediastinal infiltration producing compression of tire trachea and 
vessels with dyspnea. In this group irradiation produced an almost 
immediate disappearance of the mediastinal tumor and of the compres- 
sion sjTuptoms in the patients in whom leukemic blood changes had 
not appeared, although the leulcemic picture developed froin a few 
weeks to several months later. On the other hand, in children in whom 
irradiation was employed after the characteristic blood picture was 
present, it was- without benefit. The opinion has been expressed that 
such patients with mediastinal tumors but without leukemic blood 
changes really have mediastinal lymphosarcoma which was trans- 
formed into leukemia by the irradiation. This does not seem quite 
likely because of the large number of instances of massive mediastinal 
infiltration in which acute leukemia develops without irradiation. 
Many patients vfith mediastinal or other lymphosarcoma receive irra- 
diation without the least appearance of leukemic change. Other patients 
are ill for more than a month •with symptoms referable to the leukemic 
state but without the leukemic blood picture, but in whom a leukemic 
blood picture develops without previous irradiation. 
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The Use of Extract of Spleen in Certain Dermatoses.— Following 
the observation of Ehrlich that eosinophilia developed in splenectom- 
ized animals, von Zumbusch investigated the problem clinically, 
followed by the Avork of Mayr and Moncorps Avho injected subcutane- 
ously an albumin-free extract of hogs’ spleen into a group of patients 
who had itching dermatoses associated with eosinophilia and reported 
diminution in eosinophils, decreased itching and general improvement. 
The literature dealing with the use of splenic extract in dermatoses is 
revieAved by Wien and Perlstein {Arch. Dcrmat. and Syph., 1933, 27, 
963), who report their study of the use of tliis product in 50 cases; a 
group of 25 patients with eczema and a second group wluch included 
cases of seborrheic dermatitis, infectious eczematoid dermatitis, secon- 
dary toxic e.xfoliative dermatitis, urticaria and dermatitis herpetiformis. 
The metliod utilized by the authors is the daily subcutaneous injection 
of 2 cc. of a 500 per cent purified aqueous extract of hog spleen for 7 
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injections, followed by injections on alternate days during the second 
week and 2 or 3 times, weekly during the 3d and 4th weeks, depending 
on clinical response. Pain at the site of injection is the most frequent 
reaction. Less commonly general reaction was noted with fever, chill 
and general malaise appearing 12 to 18 hours after tlie injection and 
subsiding vdthin 24 hours; Splenic extract in tlie authors’ experience 
was of distinct value in urticaria, dermatitis herpetiformis and secon- 
dary toxic exfoliative dermatitis. The clinical response varied from a 
complete cessation of itching with disappearance of lesions to only a 
diminution of pruritus. It has limited usefulness in the temporary 
alleviation of certain phases of eczema, tending to decrease pruritus 
and shorten the period of acuity. The results in a group of patients 
with the eczema-asthma-hay fever complex were unsatisfactory, tlie 
only benefit noted being temporary relief from itching. The authors 
are unable to support tlie enthusiastic claims made by a few observers, 
but believe splenic extract wortliy of further investigation and a valu- 
able method of trial in resistant dermatoses. 


Relapsing Febrile Non-suppurative Panniculitis (Weber).— An ex- 
haustive case histprj'^ of tliis rare condition characterized by the appear- 
ance of painful nodules in the subcutaneous fatty tissue is presented 
by Alderson and Way {Arch. Derm, and Syph., 1933, 27, 440). Clin- 
ically the lesions at times have tlie appearance of erythema nodosum. 
Patliologically they must be differentiated from adiposus dolorosa, 
Darier-Roussy sarcoid and erytJiema induratiim. The outstanding 
microscopic findings in panniculitis are; (1) Extensive replacement of 
the fat cells by fibroconnective tissue; (2) large numbers of lipophages 
and giant cells vdth their foamlike protoplasm; (3) freedom' of the 
epidermis and corium from involvement at any time, and (4) absence 
of hemoiThage and pigment formation. 'IWiile the etiology of pannicu- 
litis is not established, “toxins” or bacteria may be causal as suggested 
by the frequency of fever, arthritis, and toxic erythema. Various 
forms of local trauma may also be productive of this form of fat atrophy 
as noted following injections of insulin, hypertonic dextrose, and saline 
and narcotics. 
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Simple Test for Cervical Cancer. — All gjmecologists are agreed that 
in order to obtain the best results in the treatment of cancer of the 
cer\dx it is essential to recognize tliese cases in their early stages. In 
an interesting paper Gr.wes {Snrg., Gyncc. and ObsicL, 1933, 56, 317) 
states that he has had much satisfaction in the early diagnosis of cancer 
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of the cervix from the use of the Schiller test. This test is based on the 
fact that the upper layers of the normal epithelium of the portio and 
the vagina are rich in glycogen which disappears when the epithelium 
becomes cornified or changed by cancer. In the normal living, tissue 
the glycogen of the upper layers of cells is stained in a few seconds a 
deep mahogany bro^vn by iodin in watery solution (Lugol’s solution). 
A superficial area of early cancer being devoid of glycogen does not 
receive the stain and stands out startlingly white or pink against the 
deeply colored background of normal tissue. While the test is simple 
it is not without its limitations. It appears to be completely reliable 
when it is clinically negative, that is to say when all the tissues take 
the normal stain, therefore the test is specifie in the absence of cancer 
in the areas to which the iodin has been applied but there are several 
conditions that obscure the test and with these the examiner should 
be thoroughly familiar. The stain does not take on glandular epithe- 
lium like that of the endocervix, hence an eversion would appear pink 
and an adenocarcinoma, which fortunately is rare, would not stain. 
Ulcerations and erosions have no epithelial covering of the squamous 
type and hence do not stain. In areas of chronic cervicitis the epithe- 
lium is often deficient in glycogen, talcing a very light brown stain 
wliich blends with the surrounding deeply staining tissue instead of 
being sharply defined from it as in cases of cancer. It is also important 
to remember that the normal stain is prevented or obscured by slight 
trauma such as that from tenacula or scrubbing with gauze. This is 
caused by the rubbing off of the upper layers of epithelium which con- 
tain the glycogen. The cervix and vagina of the hypoplastic and 
atropliic individual stain lighter than the normal but during pregnancy 
the stain is especially deep. Pus stains black but living granulations 
do not take the stain while mucus, blood and douche water obscure 
the reaction. Hyperkeratosis prevents the stain as in leukoplakia, 
lues and exposed areas in prolapse. The test is of value only in cervical 
cancer and is not adapted to other superficial cancers such as those of 
the vulva and skin in other parts of the body. This is due to the fact 
that the epidermis of the portio and vagina is not cornified and that 
the upper layers of cells contain a special chemical type of glycogen. 
We have previously called attention to this test when it was reported 
by Schiller in the German literature and Ave believe that the enthusiastic 
report of such a careful observer as Graves gives much support to 
Schiller’s claims. Since the test is quite simple in performance and 
easily interpreted it would seem that it should be of great value to the 
general practitioner as well as the specialist in detecting cervical cancers 
when they are still in the microscopic stage and therefore in the optimum 
stage for treatment. (It is also of value in indicating areas from wliich 
biopsy .specimens should be secured — C. C. N.) 


Quinin Treatment of Trichomonas Vaginitis. — In recent years much 
consideration has been given to the form of vaginitis which is due to 
the presence of the trichomonas vaginalis. While Uie disease is frequently 
found it is often refractory to all of the treatments which have been 
suggested. Since the organism is a.protozoon and since quinin is an 
agent which frequently destroys some of the protozoa it occurred to 
Sure and Bercey {Am. J. Ohstet. and Gyncc., 1933, 25, 136) that this 
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cinchona alkaloid might be useful in the treatment of such cases. In 
their small series of 7 cases all have been improved clinically and micro- 
scopically by the use of quinin although 6 of the patients had previously 
received various treatments mthout improvement. The treatment 
merely consists of the insufflation of 15 grains of quinin sulphate 
powder into the vagina with a powder blower daily for a few days, 
checking the effect of the drug on the organisms which as a rule soon 
disappear. In some cases tins was supplemented by the use of 15-gram 
quinin capsules which the patient inserted into the vagina at night. 
Under the microscope it was found that when quinin was brought in 
contact vath the trichomonads they were immediately tlirown into a 
spasm followed by diminishing motility with complete cessation in a 
short time. While this series is quite small, the treatment is so simple 
and harmless that it would seem that it is worthy of trial by other 
observers in the treatment of this annoying disease. 
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The Peripheral Vascular System of Glaucoma Patients.— MfiszAnos 
and Toth {Klin. Monal^bl. /. Augenh., 1933, 90, 67) investigated the 
peripheral vascular system of 22 patients vuth chronic simple glaucoma, 
of 2 with acute inflammatory glaucoma and of 1 with chronic inflam- 
matory glaucoma. The ages of the patients varied from 35 to 74 years. 
Special studies were made of the blood pressure, of the reactive hj^ier- 
emia time of the fingers, of the pressure in the vessels of the skin and 
of the capillaries at the nailfold, on the back of the hand, in the mucous 
membrane of tlie lip and in tlie conjunctiva. The blood pressure was 
above nonnal in 17 of the 25 patients. The reactive hyperemia time 
was delayed in 92 per cent of the cases. The pressure in the v^sels 
of the 'sldn was below normal in 10 of the 14 cases in which it was 
measured. The capillaries showed dilatation, especially of the venous 
loops, and often also spastic constrictions and circumscribed dilatations 
in the venous capillaries. The speed of blood flow was definitely slowed 
in all cases and some cases showed stasis at times. Apparently the 
peripheral vascular system of hypertensive patients with glaucoma is 
more affected than that of hypertensive patients without glaucoma. 
Also, tlie peripheral vascular system of glaucoma patients vathout 
hypertension is definitely pathologic. The type of capillary involve- 
ment is similar to that seen in vasomotor neuroses. The grade of 
delay in the reactive hyperemia is similar to that seen in severe vaso- 
motor neuroses or organic vascular disease such as arteritis obliterans 
or sclerodenna. The authors conclude from tlieir investigations that 
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vascular spasms, especially involving the venous system of the eye, 
are of considerable importance in the causation of glaucoma since they 
can give rise to stasis and rise of tension. A slowly, _ gradually develop- 
ing spastic condition of the veins would lead to chronic simple glaucoma. 
A suddenly developing, marked venous spasm would produce acute 
inflammatory glaucoma. Primary glaucoma seems to be definitely 
connected with a vasomotor neurotic tj^oe of disease of the peripheral 
vascular system. 


OTO-RHINO-LARYNGOLOGY 
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deWAYNE G. RICHEY, B.S., M.D., 
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Relation of Vitamins A, D, B and G to Otolaryngology. —After a 
comprehensive review of relevant literature, Cody {Arch. Otolaryngol., 
1932, 16, 661) reports results of personal experimental investigations 
on 70 albino rats, and of his clinical observations having to do with the 
effect of a deficiency in vitamins A, D, B and G on the ear, nose and 
throat. Verbatim, Cody’s conclusions are: Vitamin A is necessary to 
maintain the nutrition of tlie nasal, am-al and tracheal epithelia. The 
nasal mucosa is affected before, and recovers after, the ocular mucosa. 
Eventually the metaplastic and inflammatory changes of the deficiency 
are cured by a normal diet. Prophylactically, vitamin A seems to 
increase the resistance to upper respiratory infection in children. Ther- 
apeutically, its chief value is to improve the nutrition of the nasal and 
aural mucous membranes in acute and chronic infections. While this 
avitaminosis may be an etiologic factor in atrophic rhinitis, further 
investigation is required before deciding its status. A diet deficient in 
vitamin D has no effect on the nasal, aural and tracheal mucosa. It 
produces no lesion in the osseous labyrinth in the rat that resembles 
otosclerosis in the human being. Deficiency in vitamin B is identified 
with a definite nasal syndrome. This consists essentially of a postnasal 
mucous discharge, and the posterior tips of the middle turbinates are 
smooth, moist, creamy white and slightly thickened. Deficiency in 
vitamin G has no effect on the ear, nose or throat. 


Variations in the Temperature of the Mucous Membrane of the Nose. 
— The clinical observation of thin nasal mucosfe in patients with a 
high basal metabolic rate, and of edematous mucosfe (as seen in allergic 
states) in those with a subnormal metabolic rate, suggested to Cone 
{Arch. Otolaryngol., 1933, 17, 65) an investigation to determine possible 
intranasal temperature variations similar to the thermal changes of 
the extremities in such conditions as Raynaud’s and Buerger’s disease. 
To tliis end, simultaneous oral and nasal (inferior turbinate) tempera- 
ture readings were made by means of a dermatherm with a specially 
designed intranasal attachment. The results obtained from 75 cases 
are divided into 5 groups, which presented tlie following average nasal 
temperatures; (1) Normal, 32° C. (89.6° F.); (2) acute rhinitides, 33.8° 
C. (92.8° F.); (3) hyperthyroidism, 32.5° C. (90.5° F.); (4) hypo- 
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thyroidism, 30.4° C. (86.7° R); and (5) allergic, 31.1° C. (87.9° R). 
Thus it will be seen that patients with acute nasal infections and high 
basal metabolic rates jdelded nasal temperatures above normal. Where- 
as the reverse was true in patients 'with subnormal metabolic rates and 
with nasal allergic states. Moreover, in patients with unilateral edema, 
the temperature was lower in the edematous nostril. Contrariwise, in 
cases with unilateral infection tlie thermal reading was high on the 
affected side. The author concludes tliat “ The changes in temperature 
in patients with abnormal basal metabolic rates, vasomotor rhinitis 
and allergy may be due to the variations in the sympathetic vasocon- 
strictor activity, as evidenced by the changes in color, volume and tem- 
perature of the turbinates.” 


Electrical Currents Associated With Sound Eeception by the Ear. — 
The remarkable phenomenon of the reproduction of voice sounds and 
musical tones entering the cat’s ear, by amplification of electrical 
currents from the eighth nerve and neighboring structures, observed 
by Wevee and Beat {Psychol. Rev., 1930, 37, 365) has been confirmed 
by otliers. If the view held by the discoverers of this phenomenon is 
substantiated, that these currents represent true action currents related 
to hearing, it will necessitate a marked revision of our present views in 
regard to the refractory period and frequency of impulse transmission 
in sensory nerves, or else the assumption of an elaborate coordinating 
mechanism. Bast, Noee, West, Backus, Keasno and Eystee (Proc. 
Soc. Eo:p. Biol, and Med., 1933, 30, 638) have found the same phe- 
nomenon in the dog under sodium barbital or nembutal anesthesia. 
Using a 6-stage amplifier sufficient volume was produced to obtain 
clear phonographic reproduction of words, sentences and single fre- 
quencies between 100 and more than 5000 per second. After summariz- 
ing their results — in part confirming, in part supplementing, and in 
part contrary to previous observations — the authors state that if these 
currents arise from cochlear microphonic action, this apparatus is not 
a simple resistance microphone, inasmuch as a condenser in the input 
circuit to the amplifier, reducing the small constant grid current to 
zero, is witliout effect. They have CA'idence that the basic process may-: 
be of the nature of streaming potential. “ The origin of these currents, 
and their relation if any to hearing requires further investigation.” 
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Roentgen Diagnosis of Lesions in the Small Intestine.— In attempting 
to make the diagnosis of small intestinal lesions Sopee {Radiology, 
1933, 20, 76) considers the technique to be of extreme importance. 
First, the patient must be examined in the upright posture. Second, 
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begin to look for abnormalities in the small intestinal pattern from 
the 2i- to the 6-hour period. They are often encountered just about 
the time the last part of the barium meal leaves the stomach, Tliird, 
secure a film of the suspicious area at once and continue to look for 
other overfilled loops. The shadows are apt to be evanescent; it is a 
mistake to expect them to be persistent. In cancer of the small intes- 
tine the dilated loop is usually irregular in contour and is surmounted 
by a small gas bubble. The test for occult blood is positive in nearly 
every case of malignant disease of the small bowel. Diverticulum of 
the small intestine is usually of smooth contour and is rarely surmounted 
by a gas bubble. 

Roentgen Diagnosis and Localization o£ Opaque Foreign Bodies in 
the Air Passages. — According to Manges (Am. J. Roent. and Rad. 
Ther., 1933, 29, 368), foreign bodies are more often swallowed than 
aspirated, but most of those which enter the air passages remain there, 
and not more than 2 or 3 per cent are expelled by coughing. It is 
remarkable that such patients, especially children, are often permitted 
to go for months or even years without a Roentgen examination. This 
examination should comprise both antero-posterior and lateral views, 
for foreign bodies may lodge in bronchi behind the heart. The exam- 
ination should include all the air passages from the nasal chambers 
to the depth of the lungs. Most foreign bodies, particularly those 
which are opaque, are found in bronchi of the lower lobes. Tacks and 
nails are nearly always found with the heads downward. Screws, on 
the other hand, usually have the points downward. Safety pins con- 
stitute about 12 per cent of all foreign bodies. The majority are open 
with the open end uppermost. Localization should be made just 
prior to bronchoscopy, because a certain percentage of foreign bodies 
shift from one branch to another. 


Factors Influencing the Types of Metastatic Carcinoma of Bone.— 
Metastatic lesions in bone are commonly classified as osteoplastic or 
osteoclastic, depending on the relative degree of production or destruc- 
tion of bone in the area afiected, and numerous hypotheses have been 
advanced to explain the difference in the effect produced. Downs and 
Hastings (Am. J. Roent. and Rad. Ther., 1933, 29, 1) have conceived 
a theory that primary tumors which stimulate the growth of connective 
tissue will exercise the same stimulus in the metastatic lesions which 
they produce, and that, commonly, highly cellular tumors without the 
power of exciting desmoplasia will produce osteolytic metastasis. Accord- 
ingly the authors have tabulated a series of cases which tend to confirm 
the theory, although there are numerous exceptions. Most of the 
adenocarcinomas, and tlie medullary, epidermoid and simple carcinomas 
gave rise to destructive metastasis, whereas most of the scirrhous 
carcinomas produced osteoplastic metastasis. It is noteworthy that 
tlie earliest metastatic lesions are the most characteristic and that 
subsequent lesions may be altered by metabolic or other factors. 
Osteoporosis due to senility or other causes and existing prior to metas- 
tasis may also alter the Roentgen pictm-e. Radiotherapy may affect 
the pathologic picture by producing fibrosis. The work thus far is by 
no means conclusive and numerous factors remain to be investigated. 
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The Clinical Value of Roentgen Measurements of Heart Size.— It 
is admitted by Hodges {Radiology, 1933, 20, 161) that Roentgen studies 
of the heart have not, in the past, been regarded b 3 ^ cardiologists as of 
any considerable value. To be sure, calcification of the pericardium, 
aneuiysm of the aorta and gross enlargement of the heart have long 
been recognizable roentgenologically, but casual reports by the roent- 
genologist of an “aortic heart” or “mitral heart” have not greatly 
impressed the cardiologist. If, however, roentgenologists will report 
exact areas and transverse diameters under standard conditions, includ- 
ing heart rate at the moment of examination and perhaps arterial and 
venous blood pressure readings; if they will accompany their report 
with a true sized diagram of the heart in relation to normal landmarks, 
and will compare the measurements thus obtained with predicted normal 
measurements for the individual patient, their efforts must soon be 
rewarded by the clinician’s recognition of the real value of such assis- 
tance. Accm’ate methods of making such measurements are readilj' 
available and there seems to be little reason for attempting interpre- 
tation vnthout emplojnng them. 


Bilateral Diaphragmatic Hernia. — May (Radiology, 1933, 20, 275) 
reports a case of bilateral diaphragmatic hernia in a woman aged 60. 
The patient had passed 3 examinations for life insurance and had no 
syniptoms suggestive of hernia until after an operation for a huge 
uterine fibromyoma. On roentgenoscopic examination with an opaque 
meal the barium was seen to descend into the cardiac end of the stomach, 
ascend into the corpus above the diaphragm and then descend again to 
the pylorus below the diaphi-agm. After 6 hours the barium had reached 
the middle of the transverse colon. The visualized ascending colon 
protruded into the thorax through an aperture at the right sternocostal 
attachment of tlie diapluagm. In the chest tins part of the colon formed 
a loop around the stomach and then reentered the abdominal cavity. 
Operation was refused by the patient. 


NEUROLOGY AND PSYCHIATRY 
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Traumatic Parkinsonism.— Conso (These dc Paris, 1932, p. 159) 
records an illustrative case in a man, aged 32 years, following a fall 
off a bic^mle. He maintains that Parkinsonism of traumatic origin 
undoubtedlj' does exist, although in a number of cases the trauma is 
merelj' a coincidence and there is another cause of the encephalitis, 
while in others trauma has merelj’- acted as an exciting cause, as in some 
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cases of general paralysis. Anatomically there are some rare cases on 
record in which circumscribed lesions of the nuclei of the base of the 
•brain have been found to account for the existence of a traumatic 
Parkinsonian syndrome. Clinically, the syndrome is differptiated 
from paralysis agitans by the constant presence of the tremor, which 
is sometimes very localized, the early appearance and pro^-essive char- 
acter of plastic contractures, and the intensity of subjective pain of a 
thalamic type. Moreover, the presence of pyramidal signs, the great 
frequency of psychic sjanptoms, especially depression, the absence of 
changes m the cerebrospinal fluid and the slowly progressive evolution 
of the syndrome are characteristic. 
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Multiple Liver Abscesses Caused by a Leptothrix.— A report of a 
case of leptothricosis with the formation of liver abscesses is made by 
Harris (Am. J. Path., 1933, 9, 71). A short review of the literature 
reveals 2 cases of leptothricosis of liver secondary to gastrointestinal 
infection. The patient was a child, aged 11 years, who was admitted 
with weakness, fever, pain near right costal margin, abdominal disten- 
tion and cough. Roentgen ray showed abscess of the right lung. 
Peritoneal fluid was sterile and contained red blood cells and lympho- 
cjhes. The patient died about 10 weeks after the onset of symptoms. 
Autopsy revealed an enlarged liver with adhesions to spleen, stomach, 
omentum and diaphragm. Section showed multiple abscesses through- 
out liver and in association with the bile ducts, filled with smooth 
yellowish-gray mucoid pus. One abscess had ruptured through the 
diaphragm causing a right pleuritis and lung abscess. Another extended 
to the pericardium, producing a purulent pericarditis. Microscopically 
the liver showed congestion, small hemorrhages and necrosis of cells, 
with infiltration of tissue by inflammatory cells. The abscess contained 
filamentous and bacillary forms of the organism. In the lung there was 
thickening of the pleura with inflammatory cells in the tissue and 
the bronchioles. Leptothrix was demonstrated in the bronchioles, 
alveoli and pericardial fluid. The organism was cultured with difficulty 
on yeast broth containing fresh tissue or pus, under anaerobic condi- 
tions. Abscesses were produced in guinea pigs and rabbits by subcu- 
taneous inoculation of cultures. The source of the organism and the 
portal of entry are obscure. No lesion could be found in the gastro- 
intestinal tract at autopsy although the possibility of a healed lesion 
was presented. 
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Cellular Inclusions in Cerebral Lesions of Lethargic Encephalitis.— 
Diseases caused by filterable wuses are characterized by cytological 
changes, which may be in the form of inclusion bodies within the cyto- 
plasm or nucleus, hyperplasia of cells, or necrosis of cells. Dawson 
(Am. J. Path., 1933, 9, 7) presents a case of human encephalitis showing 
definite intranuclear inclusion bodies. The patient was a male, aged 
16 years, admitted to hospital with rigidity and tremor, slow deliberate 
speech and masklike face, the condition becoming progressively worse 
with rise in temperature to 106° F., death resulting in 6 weeks. At 
autopsy the brain substance showed diffuse congestion and some 
edema but no definite areas of hemorrhage or necrosis. Sections 
through cerebral structures, cerebellum and spinal cord show two 
tjTies of lesions: (1) Associated with bloodvessels showing congestion, 
hemorrhage and lymphatic infiltration of the adventitia. (2) In the 
indi^^dual cells, chiefly large ganglion cells and also neuroglial cells, 
are eosinophilic intranuclear bodies, which may be simple degeneration 
or necrosis, or phagocytosis. The bodies vary in size, number and 
staining properties and are separate from the nucleolus. They resemble 
morphologically the inclusion bodies found in herpes simplex, zona, 
varicella and virus III disease in rabbits, with several slight differences, 
and it is therefore suggested that in this case a filterable virus may have 
been associated %vith the lesions. Two other cases of clinical encephal- 
itis lethargica are reported in which the vascular lesions of the central 
nervous system were present, but the inclusion bodies were not demon- 
strable. These findings suggest that encephalitis letliargica may not 
be a clinical or pathologic entity, but an ill-defined group, of varied 
etiology and manifestations. Animal inoculation of emulsions from 
all 3 cases failed to produce any demonstrable infection. 


A Comparative Study of Subcutaneous Nodules in Rheumatic Fever 
and Rheumatoid Arthritis.— Dawson (J. Exp. Med., 1933, 57, 845) 
collected a series of cases of subcutaneous nodules in rheumatic fever 
and rheumatoid arthritis. He compares the two vdth regard to fre- 
quency, situation, size, duration, type of case, etc. Furthermore he 
discusses the detailed microscopic pictures in these two types of nodules. 
He concludes that although subcutaneous nodules in rheumatoid 
arthritis and rheumatic fever are not necessarily specific for these two 
diseases, yet when found in cases of either disease they are identical 
and represent different phases of the same fundamental pathologic 
process. This lends further support to previous conceptions that 
rheumatoid arthritis and rheumatic fever have a common etiology, 
and are different only in tlie type of response of the affected individual. 

Experimental Nephritis Produced by the Styryl Quinolin Compound 
No. 90. — Sheehan (J. Path, and Bactcriol., 1932, 35, 589) has produced 
an acute nephritis in rabbits by injection of a styryl quinolin compound. 
No. 90. The neplu-itis results from a single dose and is characterized 
by necrosis of the whole first convoluted and spiral tubule and a severe 
degeneration of tlie broad ascending limb of Henle. Regeneration of 
the tubular epithelium follows vuth the subsequent development of 
fibrosis about the regenerated tubules which gradually atrophy and dis- 
appear. The associated glomeruli remain intact for about 6 months 
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and then also atrophy. The severity of the nephritis is gauged hy the 
rapidity of the initial rise of the blood urea. In animals wliich survive 
a moderately severe nephritis for over 2 months the blood urea shows 
a slight permanent rise while the concentrating power becomes normal. 
After a harmless dose of No. 90 the epithelium of the first convoluted 
tubules removes the dye directly from the blood stream, the absorption 
depending on the physiologic activity of these tubule cells and is inhib- » 
ited by their previous damage. It is believed about half the dye taken 
up at the beginning by the tubule cells is secreted into the lumen of the 
tubules witlun the following 24 hours, while the remainder disappears, 
possibly due to intracellular destruction. Following a nephrotoxic 
dose, a similar absorption and excretion occurs, but the cells are dam- 
aged by accumulation in their cytoplasm of large amount of the dye. 
This initial damage is probably completed by the retention of the dye 
in the cells, owing to the diminished urinary excretion in proportion to 
the extent of the lesions. 


Primary Carcinoma of the Liver. — In a total of 17,664 autopsies 
conducted in the Tan Tock Seng Hospital, Singapore, Tull ( J. Path, and 
BaderioL, 1932, 35, 557) found 134 cases of primary carcinoma, giving 
a percentage of 0.76. Of these, 126 occurred in Clunese, who form 83 
per cent of the Hospital’s patients. The ages varied from 28 to 76, 
the great majority being almost evenly distributed through the fourth, 
fifth and sixth decades. The patients were nearly all of the coolie 
class. Symptom? were of short duration, no patient surviving their 
onset more than 3 months. Ascites occurred in 63, jaundice in 46. 
Only 12 complained of pain, which was never severe. A tumor was pal- 
pable in 91 cases, edema of the legs was seen in 112, while distention of 
the superficial abdominal veins was observed in 70 cases. Flukes were 
not commonly present. Splenomegaly occurred in 52. The liver was 
definitely enlarged in 126 cases and showed a constant distortion. The 
right lobe is much more frequently involved than the left (69 to 11), 
wliile the gall bladder is seldom affected. Cirrhosis was present macro- 
scopically in 98 cases. The gross appearance of the liver is eharacteris- 
tic, shoAving (a) a single spherical mass; (6) discrete, nodular masses 
throughout; or (c) diffuse growth through entire organ. In spite of 
very extensive involvement, the liver may function normally. Ninety- 
nine cases were of the liver cell or hepatoma type, \yhile 35 were of the 
bile duct or cholangioma type, The hepatoma is distinguished by a 
greater variety of cells, no acinar formation and a fine capillary stroma 
as a constant feature. Metastases are less frequent than in primary 
carcinomata of other organs, being found in the diaphragm in 32 cases, 
lungs in 31, and abdominal lymph glands in 24 cases. 

Causes of Cell Death in Irradiated Human Tissue.— Although many 
theories have been advanced to explain the destructive action of radium 
and Roentgen rays, most autliors assume that the rays destroy cancer- 
•ous gi’owths wholly or in part by Aurtue of a direct selective action upon 
the malignant cells. Pullinger (J. Path, and BaderioL, 1932, 35, 527) 
supports a tlieory of indirect action tlxrough lesions in bloodvessels 
based upon a study of 87 surgical and 83 postmortem specimens of 
human tissue irradiated AAuth radium and Roentgen ray for A’-arious 
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adenoids present no significant difference* with respect to frequency, 
severity or type of attack of disease of the upper respiratory tract 
(common cold). Palmer {Ann. J. Hyg., 1932, 16, 224) found no 
evidence of association between size of frontal sinus and the number 
and duration of attacks. Gafafer (Aim. J. Hyg., 1932, 16, 880), who 
studied groups Avith brown eyes and with blue eyes found no significant 
difference in respect to frequency, severity or type of_ attack of upper 
respiratory disease. The same investigator {Human Biol., 1932, 4, 429) 
observed Jews and non-Jews and reports like findings in these groups. 

Lethal Effect of Alternating Current on Yeast Cells. — Tracy 
(J. Bacteriol., 1932, 24, 423) determined quantitatively lethal tempera- 
tures for a strain of Saccharomyces ellipsoideus in grapejuice for 1, 5 and 
15 minutes. By passage of alternating current through yeast cell sus- 
pensions in grapejuice at non-letlial temperature, 42° C., pronounced 
killing effects were obtained, indicating that alternating current of 
60 cycles exerted a lethal action independent of temperatures. The 
lethal effect of the current varied with the current density and quantity 
of electricity used. Electrically treated grapejuices, after prolonged 
exposures of 30 minutes, were not toxic nor lacking in nutrient values 
for yeast. The gases evolved from electrolysis were not toxic to yeast 
cells. It is possible that the lolling effect exerted by alternating current 
on yeast cells is caused by the formation of temporary toxic substances 
like free chlorin, and that these are immediately reduced upon cessation 
of the current, and thus disappear. Such an action as this would 
directly follow the electrical conditions determined as necessary for 
killing the yeast cells. 


The Rabicidal Antibody Content of Eabbit Immune Serum as 
an Index of Acquired Resistance to Rabies Infection.— Stuart and 
Krikorian (J. Hyg., 1932, 32, 489) state that a practically identical 
degree of anti-rabies immunity can be secured by the exhibition of 
equal quantities by weight of etherized virus, fresh-fixed virus or car- 
bolized virus over equal periods of time. Although, in general, some 
indication of anti-rabies immunity is afforded in treated rabbits by 
the rabicidal antibody content of their blood, no mathematical rela- 
tionship can be established. 


Protective Value for Infants of Various Types of Vitamin D Fortified 
Milk.— M itchell et al. {Am. J. Pub. Health, 1932, 22, 1220) again 
emphasize the discrepancy between the rat assays of antirachitic agents 
and the protective and curative value of such agents for human infants. 
Three types of vitamin D fortified milk were studied; namely (o) irradi- 
ated pasteurized milk; {b) “yeast milk,” and (c) milk from irradiated 
cows. Parallel studies Avere conducted on rats Avith all 3 types, and 
studies on infants Avitli the first and third types. Some curative studies, 
hoAvever, Avere made upon infants Avitli “ yeast milk,” the second type. 
The amount of Autamin D by assay and the protection afforded infants 
against rickets by the first 2 types Avere found to be equivalent in most 
respects to the favorable results reported by other investigators. Pre- 
liminary iiiA’estigations of milk from irradiated coaa^s, both by rat assay 
and by protective and curatiA’e experiments on human infants, AA’ould 
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suggest a definite increase in \dtainin D potency over the milk from 
control cows. Twenty infants over a period of 6 to 8 months were 
protected from rickets by this antirachitic agent alone. One infant in 
the foundling home and a small number of other infants with definite 
rickets were cured by this same agent alone. These data are not 
regarded as conclusive until the group of infants has been followed for 
a longer period. The rat assay on milk from irradiated cows approxi- 
mated 22 units of vitamin D per quart of milk. The apparent effective- 
ness in preventing rickets in infants by such a small number of vitamin 
D units emphasizes the importance of certain unknown and unmeasured 
factors in vitamin D fortified milk which deserve further consideration 
and study. . 


Subcutaneous and Intradermal Smallpox Vaccination.— Robehts 
(J. Pt&o. Med., 1932, 6, 453) discusses the use of the subcutaneous and 
intradermal methods of vaccination over a period of 4 years among 
266 children in an institution. A simple technique which could readily 
be adopted in ordinary practice. The best results in the work at this 
institution were obtained by the intradermal method, using living 
virus in dilutions of aroxmd 1 to 1000. The reactions were mild, and 
vesiculation and scarring were trivial or absent. The appearance of 
vesicles and scars was even less frequent follovdng subcutaneous 
vaccination with high dilutions, but persistent indurations were occa- 
sionally an undesirable result of this method. It is possible that this 
was due to the comparatively large dosage (1 cc.) and that further 
studies, using smaller dosage, might be of value. Subsequent revac- 
cination, sometimes performed as long as 4 years after the initial 
vaccination, revealed no appreciable difference in the degree of immunity 
conferred, as compared vith the cutaneous method, irrespective of the 
dilution. The advantages of the subcutaneous and intradennal methods 
outu'eigh the disadvantages and their wider use is recommended. 
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At tlie present time about 2000 diabetes deaths are registered 
annually in New York City, and the diabetes death rate is about 
50 per cent higher than it was only 20 years ago. Approximately 
the same condition exists in all the large cities of the United States 
and more or less throughout the civilized world. A brief analysis 
of these facts, and possible remedial measures for them, are given 
in this paper. 

Statistics. Chart I shows that for persons of both sexes the 
diabetes death rate in New York City has risen from 2.2 per 100,000 
of population in 1871, to 29.3 in 1932. The total number of deaths 
has risen from 25 in 1871, to 2116 in 1932. A distinct rise in the 
number of diabetes deaths is registered not only in New York City 
but throughout the United States, as shomi by the mortality statis- 
tics from other cities. 

The death rate for males and for females was almost the same 
up to 1905, but thereafter the rates for the two sexes diverge— that 
for females rising more sharply, so that by 1932 the rate for females 

* Delivered in part as the Hermann Michael Biggs Lecture at the New Y'ork 
Academy of Medicine, April 0, 1933. 
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We have presented the mortality statistics for New York City 
from 1870 to 1932 Imt warn against any reliance whatever being 
placed on the statistics prior to 1901. Diabetes was formerly 
regarded as a rare disease, but our study has convinced us that this 
wasdargely due to the inaccuracy and the rarity of urine examin- 
ations a few decades ago. Prior to about 1850, the presence of 
sugar in the urine was usually detected only by taste, or by sugar 
crystals obtained by evaporating the urine. Trommer’s test was 
first described in 1841, and Fehling’s test in 1848. A study of the 
medical histories of so efficient an institution as the New York 


Ch.mit II. 



Hospital shows that, during the ’60’s, ’70’s and ’80’s, routine urin- 
ary examinations for sugar were not made. It is clear that in 
the practice of private physicians such tests were even less frequent. 
In other words, diabetes was usually not detected. Evidently the 
rise in the registered mortality of diabetes during more recent 
years is due, to a very great extent, to the acceptance of urine 
analyses as a routine part of physical examinations. 

After 1920 there is a marked improvement in the death rate in 
females under 45 and in males under 65 years of age (Chart III). 
I ins may lie definitely attributed to the effective use of insulin. 
In women over 45 years (Chart III) the rise in the death rate con- 
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tiniies its previous upward trend in spite of insulin, while in men 
this is true only in the age group of 65 years and OA'^er. This increase 


Chart III. 

SPECIFIC DEATH RATES FOR DIABETES IN NEW YORK GTY 
FOR CERTAIN AGE AND SEX GROUPS FOR PAST 65 YEARS 


BATES PER 100.000 IM EACH GROUP 



1571 m Itsi l!S£ m Vrpi 031 ISC 6 K 1 I?i 6 IKI 1 ^ IS3I 1971 gS Ml |!f4 l®5 IMl 15:6 IJJl ISi 6 1921 K 6 l» 

1870 is’n is6o 1 & iSo iw iSo ISC5 ao isis lazo isis iM imz i& 180 ifts is* ife boo ife isKi 015 isio iss is3o an 


in diabetes deaths of older females is so great that it outweighs 
the favorable influence of insulin in the other age and sex groups 
and results in a distinct rise of the diabetes mortality as a whole. 
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It is true that physical examinations are more frequent and more 
thorough than they were a few years ago. This produces an appar- 
ent rise of the diabetes mortality rate. ' The data concerning this 
disease, obtained from 24 hospitals in New York City for the year 
1931 by Dr. Alice Paulsen, shows that much remains to be accom- 
plished in this direction; of 1617 cases of diabetes treated in these 
institutions,' 318 (19 per cent) were diagnosed only after admission 
to the wards for the treatment of some other ailment. The greatly 
increased number of applications for life insurance by women and 
their more frequent participation in business activities, both 
entailing medical examinations, undoubtedly are factors which add 
to the recorded prevalence of diabetes in this sex during recent 
years. Inquiry of several large life insurance companies shows 
that the percentage of women among those examined for life insur- 
ance in the so-called “ordinary” business (with medical examinations 
including urine tests) has about trebled in the past 30 years and 
women policyholders now constitute a considerable proportion of 
the whole. 

There has been a distinct aging of the residents in New York City. 
The age group 45 to 64 years was 13.1 per cent of the entire popu- 
lation in 1900, while in 1930 it constituted 17.3 per cent; in other 
words, the proportion of persons aged 45 to 64 years increased over 
32 per cent during the last 30 years. Similarly, the age group 
65 years and over changed from 2.8 per cent in 1900 to 3.8 per cent 
in 1930; an increase of more than 35 per cent. These facts have a 
distinct bearing on the interpretation of the mortality statistics. 
Drolet^ computes that in the light of these figures the diabetic 
death rate for New York City in the 30 years from 1900 to 1930 
rose only 58 per cent, whereas according to the crude death rate 
not adjusted to the aging of the population or the growth of New 
York City, the increment was nearly 100 per cent. 

The large Jewish immigration during 1900 to 1915 is still another 
fact which should be considered in accounting for the rising mortal- 
ity rate of diabetes in New York City. The proportion of Jews 
in the city’s population has nearly doubled since 1900. A study 
of the statistics for 1931 sliows that the diabetes mortality is 75 per 
cent higher among Jews than non-Jews.- The increase in tlie 
Jewish population has therefore been an important factor in raising 
the city’s diabetes mortality rate. 

The calculated diabetes death rate in New York City for 1930, 
allowing for changes in the composition of the population with 
respect to the age distribution and the proportion of Jews since 
1900, is shown in Chart IV. The elevation of the total diabetes 
mortality during 30 years is only from 13.8 to 18.2, instead of 24.4 
per 100,000. This reduces the rise calling for explanation during 
these thirty years from 76.8 to 31.9 per cent. It is noteworthy, 
when the appropriate corrections are made for the composition 
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of tlie population in regard to age and proportion of Jews, that 
the diabetes death rate for males actually indicates a decrease 
since 1900 (Chart IV). For males at least, diabetes in New York 
City has not been growing more prevalent. In females the figures, 
corrected as for males, show an elevation of the death rate from 


Chart IV. 



14.6 to 20.9 per 100,000 between 1900 and 1930, an increase of 
43.1 per cent (Chart IV). This points to some distinct dift'erence 
in the susceptibility to diabetes in the two sexes. This may be 
partly explained, as previously mentioned, by the growing partici- 
pation of women in industrial affairs and their subscribing to life 
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insurance, both of which entail physical examinations. Other factors 
affecting the two sexes differently will be taken up subsequently. 

While these statistical facts lessen the significance which should 
be attached to the rise in the registered mortality of diabetes, they 
in no way lessen the great importance of diabetes as a health problem. 

The use of insulin has effected great changes in the clinical course 
of diabetes. According to Dublin’s statistics (data of Dr. E. P. 
Joslin analyzed by the Metropolitan Life Insurance Company) 
there is a drop from 1900 to 1930 of about 50 per cent in the diabetes 
deaths due to coma. There is a rise of about 35 per cent in those 
attrilmted to cardiovascular conditions, renal disease and gangrene, 
and of about 15 per cent in diabetic deaths from all other causes. 

It is certain that Joslin’s results are probably more favorable 
than those of any other clinic, but even they do not achieve the 
ideal of perfect control, that is, the entire elimination of diabetic 
coma. The carelessness , of patients and the disregard of diabetes 
during surgical and other emergencies are mainly responsible for 
the persistence of a considerable number of coma deaths. The 
increasing frequence of arteriosclerosis and its complications in the 
diabetics who live to grow old, thanks to insulin, is well shown in 
these figures. In our experience the diabetic who has maintained 
a sugar-free urine almost constantly will not develop these much- 
dreaded complications. However, the determination of exactly 
which factors are concerned in the causation of arterial changes 
and their sequelie is one of the most urgent problems in our effort 
to check diabetes. Only when this subject is completely elucidated 
will it be possible to state with assurance, what can now be only 
tentatively claimed, namely, that the complete and constant control 
of diabetes virtually amounts to a cure, even if the disease itself 
cannot be eradicated. 

Treatment. The principles of the treatment of diabetes are 
established on as sound a basis as is possible with the present-day 
knowledge of normal and pathologic carbohydrate metabolism in 
human beings. The accepted criteria for successful treatment are: 
the constant maintenance of normal nutrition, blood sugar and 
plasma cholesterol, and a urine free from sugar in the clinical sense. 
These are very high standards, for it is debatable whether or not 
tlie unwavering adherence to natural levels of blood glucose and 
cholesterol is very significant. The remedial measures, however, 
used to achieve these ideal objectives of therapy, leave much to 
be desired. 

Within the short period of one generation clinicians have par- 
ticipated in controveries concerning the exclusive administration 
to diabetics of diets that were, physiologically speaking, distinctly 
bizarre. We refer to the starvation and high-kt systems of feeding 
and to the more recent advocacy of excessively large amounts of 
starcli. While extreme diets of this sort meet certain emergencies, 
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they cannot be used continuously without grave consequences. 
The routine food intake of the diabetic must be considered suitable 
in the measure in which it meets the vital needs and the personal 
tastes of the patient. 

Radical changes in the diet may be required for many reasons, 
such as excessive loss or gain in weight, variations in the carbohy- 
drate tolerance, shifting in the level of the blood sugar and choles- 
terol, an aversion to or a strong desire for certain foods, the demands 
incident to surgical intervention or infectious diseases. Essential 
alterations in the diet should be made only after thoughtful study; 
carried out by the patient without the aid of medical advice they 
entail an unwarranted responsibility. For this, as well as for the 
other reasons to be mentioned subsequently, more frequent medical 
counsel and less self-treatment than is advocated in many quarters 
seem desirable in the routine care of diabetic patients. 

Many physicians, nurses and patients are openly scornful of the 
use of qualitative as opposed to quantitative, i. e., weighed diets. 
Patients with this point of view can be accommodated without 
distressing or inconveniencing any one except themselves; but the 
physicians and nurses who insist on accurately weighed and meticu- 
lously calculated diets for all cases may spread discontent, and 
tend to impose an unnecessary burden on many already afflicted 
with a permanent handicap. Weighed diets are undoubtedly 
necessary for the satisfactory control of many cases of diabetes, 
but eating by grams should be avoided whenever possible, since 
the attendant ceremony and formality tend to provoke an undue 
nervous tension. A rational dietary, without sugar or sweets, in 
which the amounts of food with a high-carbohydrate content are 
approximated by household measures, may often be advisedly 
carried out when the patient is using insulin. But again, the 
responsibility should rest entirely with the physician who should 
be the arbiter of what is most advantageous in each case. 

Finally, as regards the self-regulation of the diabetic patient, 
this disease when it has once appeared is a lifelong problem and 
its treatment, if it is allowed to become a fulltime occupation to 
the patient, tends to prove irksome and to result in nervous strain 
that affects the carbohydrate tolerance unfavorably. The daily 
urine analysis of a 24-hour specimen by the patient is not advisable. 
In the first place, the analysis of several single specimens usually 
yields more valuable information for the regulation of treatment, 
since this method of examination will- detetmine in which meal the 
carbohydrates are in excess, or which dose of insulin is insufficient; 
in the second place, the collection of a complete 24-hour specimen 
is usually accomplished only with some discomfort and sacrifice; 
in the third place, the analysis of the patient’s urine by himself 
or one of his family, is likely to be associated with considerable 
introspective doubt. 
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Taking all these facts into considerationj it is suggested that the 
amount of responsibility for self-examination and treatment should 
be reviewed for each patient with great care. Some patients are 
unable to be objective about their condition and are rendered un- 
happy by self-investigation and regulation, while others are able to 
examine their urine and conduct their treatment very effectively 
without detriment to themselves. 

The family physician should be the hub of the wheel about which 
routine management of the diabetic patient centers. Postgraduate 
medical instruction in the simple, direct, effective treatment of 
diabetes should be constantly available in every large city and thus 
make it possible for every practitioner to review the principles and 
methods of therapy at all times. Every hospital should have its 
resources so organized that the medical, surgical and nursing staff's, 
the laboratories and diet kitchen are capable of meeting ail diabetic 
problems and emergencies. The occurrence of coma, of a severe 
infectious disease or other complication in a diabetic patient may 
call for almost hourly observation and therapeutic adjustment, and 
is therefore much more satisfactorily controlled in a properly 
equipped institution than by a single physician in the patient’s 
home. \^ffiile the routine treatment of the diabetic should be 
carried out by the family physician, additional medical advice 
should be sought by him when the ideal objectives of treatment 
are not maintained, since a deviation from them for a few years 
or even a few months will result in irreparable damage. 

Etiology. The cause of diabetes must be thoroughly understood 
if reasonable and effective measures are to be carried out for its 
prevention and cure. The diagnostic criteria and the causes of 
diabetes have not been satisfactorily defined and, consequently, 
not all the steps intended to control this disease can be advocated 
with complete confidence. The enforcement of guides to health,' 
whose validity is not fully established, may result in harm as well 
as good. We are convinced that all the factors concerned in the 
causation of diabetes should be subjected to thorough scrutiny 
and further study, and that meantime public health education on 
diabetes be confined to an organized effort for the broadcasting of 
the known facts in regard to the prevalence of diabetes, and the 
necessity of the conscientious and continuous enforcement of the 
principles of treatment. 

Definition and Diagnosis. Diabetes mellitus may be defined as 
a disturbance consequent upon a diminished ability of the body to 
utilize glucose. This is very brief and simple and certainlj’' correct 
as far as it goes, but it is open to criticism since it does not include 
the cause of the disease. The impairment of carbohydrate tolerance 
is usually attributed to changes in the pancreas. Postmortem exam- 
inations often reveal such lesions but there are so many instances 
in which the pathologist fails to demonstrate adequate abnormality 
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that some skepticism concerning the validity of the Unitarian 
doctrine of the pancreatic etiology of diabetes is justified. The 
activities of many glands besides the pancreas, such as the adrenal, 
the thyroid, the liver, the pituitary and numerous others, some par- 
tially explored, others scarcely thought of, play a role in the assimi- 
lation and the oxidation of glucose. . The fact that insulin remedies 
the situation does not -warrant our regarding this as a purely sub- 
stitutional therapy for pancreatic deficiency because its effects may 
be in part compensatory for an altered activity of other glands. 
We must consider, therefore, a diminished tolerance for glucose 
■which, according to some is invariably due to pancreatic disease, 
but, according to others, to extrapancreatic disturbances as well. 

The fact that diabetes is thought of primarily as a disease char- 
acterized by an impairment of carbohydrate tolerance is demon- 
strated by the nature of the only diagnostic measure for diabetes 
in common use today, knoum as the sugar, or glucose, or carbohy- 
drate tolerance test. This test concerns itself solely with the ability 
of the bodj-- to utilize carbohj^drates. Every case of diabetes exhibits 
a diminished glucose tolerance, but every instance of diminished 
glucose tolerance is not a case of diabetes. This shoAVS that while 
our definition of diabetes is the best possible at the present time, 
it is not an exact description of the disease “diabetes” since there 
are no pathognomonic signs by Avhich it can be identified. Improve- 
ment of the present-day treatment must be based on a clarification 
of these questions. The possibility that not one but several different 
forms of abnormal sugar digestion are included under the name 
“diabetes” is shown by the great and unexpected variations in its 
onset and in its clinical course. 

Though diabetes cannot be accurately described, a consideration 
of the influences which favor its development is in order. The 
definition of diabetes is graphically presented in Chart V. 

There are three horizontal lines indicating: first, normal carbo- 
hydrate tolerance; second, a degree of diminished carbohydrate 
tolerance at which point diabetes may be thought to begin; and 
third, the lowest line designed to represent the complete loss of 
carbohydrate tolerance AAdiich, when it exists in human beings, is 
called total diabetes. On these lines have been plotted the various 
influences that may in the course of a lifetime be expected to affect 
the carbohj’^drate tolerance. 

Degeneraiii'c Processes, Arteriosclerosis. With advancing years 
degenerative processes manifest themselves in various organs and 
tissues in the body, including the glandular structures. This may 
be caused by the natural Avear and tear of the tissues, or may result 
from arteriosclerosis. It accounts for the diminution of carbo- 
hydrate tolerance, that is the mild diabetes, of the aged. The falling 
line in Chart V, crossing the leA’^el of curtailment of carbohydrate 
tolerance indicatiA-e of diabetes at about SO years of age, is a sug- 
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gestion of the average course of events in human existence. Some 
persons will give evidence of diabetes from this cause at 60, 50 or 
even 40 years of age. 

Although this line is a purely arbitrary one, it is undeniable that 
a constant diminution of carbohydrate tolerance and a tendency 
to diabetes develops in practically all persons as the result of inev- 
itable degenerative changes. We are accustomed to regard with 
equanimity rising blood pressure, thinning and graying of the hair, 
diminution of physical vigor and other marks of deterioration in 
older individuals, because they are considered to be the unescapable 
physiologic processes of the passing years. There is every reason 
to believe that the organs which control the metabolism of glucose 


Chart V. — The Inherent Tendency to Diabetes in Human Beings and 
Factors That Accentuate it. 
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are affected in the same way. Thus the problem of the prevention 
of diabetes from this cause resolves itself into checking the diseases 
of old age, which is a general question for solution and is not to be 
specifically engaged in by those who are interested in perfecting 
means for the control of diabetes. 

Heredity. Heredity is believed to be a factor in about 20 per 
cent of cases of diabetes. According to some careful investigation, 
heredity in diabetes appears to follow the Mendelian law. Insulin 
has enabled youthful diabetic patients to attain maturity and to 
become fathers and mothers, and has made it possible for the 
diabetic woman to carry through pregnancies successfully. Because 
diabetics, since the introduction of insulin, can have children in the 
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same proportion, as normal persons^ it is evident that the hereditary 
factor will result in a rising incidence of diabetes. The influence of 
an inherited diabetic tendency on the carbohydrate tolerance is 
indicated in Chart V. The degree and tlie rapidity of involvement 
of tlie carbohydrate tolerance indicated by the lines in Chart V will 
vary a great deal from case to case, and it must be understood that 
in its present form this graph expresses only tendencies, and not 
hard and fast curves of mathematical precision. The solution of 
controlling heredity as a cause for diabetes is, according to all present- 
day humanistic principles, not a direct one but a policy of patience 
that waits for the discovery of a cure for diabetes. 

Pregnancy. Pregnancy has a marked influence upon carbohy- 
drate tolerance and diabetes. Renal gl 3 ’'cosuria, a permeability of 
the kidnej’’ to glucose below the normal level of blood sugar, is often 
found in pregnant women. This is a harmless anomaly, not a dis- 
turbance of the carbohydrate tolerance, and is not related to diabetes 
in any wajc The consensus of experience is that during pregnancy" 
diabetes may develop, that latent diabetes will be accentuated and 
that an existing diabetes will be aggravated. After pregnancy, 
carbohj'-drate tolerance maj’' return to its antepartum efficiency or 
it maj”- be permanently impaired. Pregnancy may therefore be con- 
sidered as an immediate cause of diabetes in some instances. 

Pregnancj" may damage the carbohj^drate tolerance but not to a 
sufficient degree to cause the immediate appearance of diabetes. 
The progressive diminution of carbohydrate tolerance expected 
with age would consequent!}'- reach the diabetic level at an earlier 
period of life in the woman who has borne children tlian in the one 
who has not. This idea is expressed in Chart V. This theory, 
which would be a large factor in accounting for the high incidence 
of diabetes in females over 45 years, could be either proved or 
disproved if comparative data were available of women who have 
borne children and of those who have not. 

In this connection the following table showing the proportion 
of males and females among the diabetes deaths of single persons 
and those who were married or widowed is of interest. 

T.\ble 1. — Diabetes— Deaths and Death Bate in Oedeb Adults— New York 
City, 1931 and 1932 — By Civil Condition and Sex. 

Single. Married and n-idowed. 



M. 

E. 

M. 

F. 

Deaths in persons aged 45 years 

and over 

126 

106 

1,095 

2,392 

Populationin 1930, persons aged 

45 years and over 

82,494 

82,450 

644,285 

643,827 

Bate per 100,000 .... 

152.7 

12S.6 

169.9 

371.5 


The marked preponderance of females among the deaths in 
married or widowed persons, in contrast to the relative proportion 
of males and females among the unmarried, lends support to the 
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belief that pregnancy is an important factor in determining the 
development of diabetes. 

The relation of pregnancy to the diabetes problem, therefore, 
consists in the avoidance of strain or impairment of the carbo- 
hydrate tolerance during puerperium and childbirth. How this is 
to be accomplished is not Imown and it is a matter for further 
investigation to determine what can be done.. 

Gall Stones., Gall stones are often regarded as a cause of dia- 
betes. A stoppage of the common duct by a calculus results in the 
forcing of bile into the pancreatic tissue and a consequent injury 
to the islands of Langerhans. In addition, cholecystitis will affect 
the carbohydrate tolerance adversely, as is the case with any 
infection, and it will accelerate degenerative processes and arterio- 
sclerosis, thus favoring the development of diabetes. The inter- 
relation between gall stones, diabetes, cholesterol metabolism, 
obesity and pregnancy is so complicated that it is impossible to 
explain it satisfactorily, and most phases of this problem are await- 
ing an intelligent solution. Since gall stones are more common in 
women of 40 years or over than in men, another factor besides 
pregnancy is indicated to explain the greater incidence of diabetes 
in females over 45 years of age. 

The management of gall stones and their complications, with a 
view to effective prevention of damage to the carbohydrate toler- 
ance, has thus far received scant attention and it would be futile 
to speculate on this matter because there is a lack of precise loiowl- 
edge of this subject. 

Diet—Ohesify. Faulty habits of diet have been blamed for the 
increasing incidence of diabetes. Improper hygiene not only in 
regard to eating but also in other directions, especially sedentary 
habits and lack of exercise, has resulted in an increasing occur- 
rence and degree of obesity which, according to the statistical 
evidence is associated with an excessive mortality rate in cardiac, 
arterial and renal diseases, in cancer and in diabetes. Overweight 
conditions should therefore be prevented if possible. Every degen- 
erative disease gives evidence that obesity has a very adverse 
influence on the life of human beings. The underweight individual 
apparently has a better chance to live long than the so-called 
normal or ideal weight person. This really should be thought of 
as average weight of apparently healthy individuals, which implies 
something different than the term normal or ideal weight. The 
weight standards for the best health which are in vogue at present 
are apparently too high. Obesity evidently accelerates degenera- 
tive changes, that is, deterioration of the tissues and arteriosclerosis, 
which, as previously suggested, is one of the main processes concerned 
in the impairment of carbohydrate tolerance resulting in diabetes. 

Nutrition is the difference between the amount of food consumed 
and the quantity utilized by physical effort. The storage of fat. 
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resulting in obesity, becanse of a lack of balance of these factors 
is not s.>Tionymous with ovfereating of fats, starches and sugars, 
though this is often taken for granted. Obesity is a condition that 
damages the tissues and strains the functioning organs. The first 
comes about through fatty infiltration of the tissues; the second 
is the result of the presence of an excess of body bulk which must 
be kept warm and which must be carried about. The two handi- 
caps call for separate evaluation and different treatment in each 
individual. There is a distinct hazard for the obese subject if 
tliese two elements in the situation are not given individual con- 
sideration. Consequently, propaganda that is made concerning 
the dangers of obesity should be confined to the necessity and the 
means for the prevention of obesity, and the control of moderate 
gains in weight. The reduction of Aveight for the markedly ohese 
individual, on the other hand, should alwaj'^s be carried out under 
medical supervision and should not be undertaken with the sole 
guidance of printed leaflets and radio talks. 

The OA'^ereating of sngars, starches and fats will result in obesity. 
The high consumption of sugars and starches is often stated to be • 
a cause of diabetes, independently of the effect they exert through 
the production of obesity. Charts demonstrating the parallelism 
between sugar consumption and the incidence of diabetes in differ- 
ent countries have been widely circularized. Such parallelism must 
not at once be interpreted as a relation of cause and effect. Recent 
studies in normal persons and in diabetic individuals show that 
the habitual eating of considerable quantities of sugars and starches 
improves rather than impairs the carbohj^drate tolerance, proAuded 
glycosuria is not present. The conclusion, therefore, is warranted 
that the excessiA'-e use of starches and sugars favors the occurrence 
of diabetes indirect^ through obesity, but that the consumption 
of starches and sugars, eAmn in large amounts, is not a cause of 
diabetes. In fact, the available evidence indicates that it improA’^es 
the sugar tolerance. Glycosurias, occurring after high-starch diets, 
point to a preAuously existing deficiency of carbohydrate tolerance, 
that is, a tendency to diabetes. According to these facts there is no 
reason for limiting the consumption of sugars and starches except 
insofar as these classes of foods will result in obesity. 

The influence of obesity in some respects is more complex than 
it seemed when this subject AAms first studied. The association of 
OAmrweight and hypertension has proAmd much less constant than 
originally supposed. Recent studies bj'- Tjmer^ shoAV that “pre- 
diabetes” is equally associated AAu'th obesity and underweight, tliat 
the determining factor in the dcA’-elopment of “prediabetes” is age, 
AAdmse peak is reached in the seA'enth decade. The relation of obesity 
to diabetes, therefore, appears to be much more subtle than a 
simple, direct one of cause and effect. 

The proportion of proteins, especially meats, in the average diet 
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is constantly diminishing. This implies that carbohydrates and 
fats replace the proteins and tend to cause obesity.^ Aside from 
this aspect, which lias already been discussed, there is ,the danger 
that a deficient protein ration will result in tissue degeneration. 
Secondary anemia, edema and nephritis have been produced by 
such diets. It is very probable that an insufficient supply of animal 
proteins continued for a long time entails degeneration of various 
organs and arteriosclerosis, which will impair carbohydrate toler- 
ance and accentuate any. diabetic tendencies. An educational 
campaign for the proper use of animal proteins in the routine diet 
is urgently necessary. 

Internal Secretions. The most significant factor in the control 
of diabetes lies in the functions of the glands of internal secretions. 
Except for the use of insulin, which has been discussed, there are 
no practical aids available for general application at present. Con- 
sequently, this important phase of the etiology of diabetes is omitted. 

Summary and Conclusions. Organization of Resources in Medicine. 
Problems and questions without end have been touched on in this 
paper. For the promotion of their solution it is proposed that asso- 
ciations of metabolism clinics be organized in various cities. In 
New York such an association might well be under the auspices 
of the Academy of Medicine. The activities of such a section within 
the Academy should not be confined to diabetes, as there are too 
many other diseases to warrant the creation of a group solely for 
the study of diabetes, and by implication to segregate a certain 
number of physicians and specialists in diabetes. Many of us 
have believed for some time that applied physiology or functional 
pathology, or pathologic physiology, is as important as anatomic 
pathology for the understanding of this disease. The medical pro- 
fession should recognize this by creating a younger brother of the 
pathologic society.* The phrase, “diseases of metabolism,” is in 
common use but poorly defined; possibly it may be described as 
that group of disturbances depending upon functional pathology, 
such as diabetes, hypertension, and so forth. An association of met- 
abolism clinics should bring about a very desirable unification and 
increased effectiveness of the present sporadic efforts in postgrad- 
uate teaching, gathering statistics, carrying out research, improving 
treatment and initiating preventive measures not only for diabetes 
mellitus but also for other diseases of equal, if not greater, impor- 
tance from the point of view of public health. 

The Incidence of Diabetes in New York City. Mortality statistics 
reflect the incidence of diabetes rather than diabetes as a cause of 
dtyth.^ The use of insulin has prolonged the life expectancy of 
diabetic subjects so that, under ideal conditions of treatment, they 

* As a pathologist 1 would like to point out that pathologic societies should, and 
generally do, regard pathologic physiology as much their field as pathologic anatomy 
—Editor. 
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should not succumb to diabetes but to the same diseases as persons 
not afflicted with diabetes. The method of registering the causes 
of death will have to be revised if a differentiation shall be made 
between the incidence and the true mortality rate of diabetes. 

An adjustment of the diabetes mortality rate in New York City, 
according to the aging of the population and the influx of Jews for 
the past 30 years, shows that during this period the incidence of 
diabetes in males has not increased at all, while that in females 
has risen about 40 per cent. The more common and the growing 
incidence of diabetes in women may be ascribed to two factors: 
First, the greater participation by women in industrial activities 
and their more frequent subscription to life insurance, both of 
which entail physical examinations; second, the injurious effect of 
pregnancy upon the carbohydrate tolerance has a greater chance 
to manifest itself as diabetes now, compared to former years, because 
of our aging population. For these reasons we believe that the rising 
incidence of diabetes in New York City is more apparent than real. 

Our statistics point to the fact that married women are about 
twice as likely to develop diabetes as married men, while there is 
no disproportionate ratio between the two sexes in unmarried 
persons; whether this may be the result of pregnancy directly, or 
indirectly, through the production of gall stones and obesity, or is 
due solely to obesity in married women, is an open question, though 
in our opinion, after a consideration of the available facts, it is 
pregnancy that impairs the carbohydrate tolerance which manifests 
itself as diabetes in many women after 45 years; the aging of the 
population and the use of insulin accentuate this effect of pregnancy 
on the diabetes mortality rate. 

The prolongation of diabetic life through insulin enables men 
and women who are afflicted with diabetes to become fathers and 
mothers; consequently the hereditary factor should manifest itself 
in the future by a rise in the diabetes death rate. 

Prevention of Diabetes. It is not feasible to accomplish a great 
deal in this direction until more complete and reliable information 
is obtained concerning the onset of diabetes at different ages and 
in tlie two sexes, and concerning the etiology of diabetes. The 
Department of Health can throw light on the problem of diabetes 
incidence by collecting the results of physical examinations from 
various sources and possibly by requesting reports of the discovery 
of diabetes, by practitioners. The part played by heredity, meno- 
pause, pregnancy, gaU stones, glandular activities, nervous disorders 
and other possible causes of diabetes calls for further investigation 
before popular statements can be finally and authoritatively made 
as to the influence these factors exert upon the carbohydrate toler- 
ance in human beings. An educational campaign concerning the 
eating of meats, fats and carbohydrates, and the dangers of obesity 
is desirable and warranted by the available facts. 
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Diabetics Should Not Die of Diabetes. The methods and ob- 
jectives of diabetes treatment available today are adequate to 
accomplish this. They are not as universally applied as they 
should be. In order to brmg this about, the treatment should be 
simplified and be kept free from all unnecessary formalities; more 
responsibility should be assumed by the physician and less by the 
patient than is often advocated; opportunities for acquiring the 
facts concerning the routine management of diabetes should be 
always available for the practitioner of medicine in the larger cities; 
every hospital should have its resources so organized that the 
medical, the surgical and the nursing staffs, the laboratories and 
the diet kitchens are capable of meeting all diabetic problems and 
emergencies; every serious illness in a diabetic patient calls for 
hospitalization and not for home treatment; the physician should 
not hesitate about insisting on the constant maintenance of the 
ideal standards of treatment in all his cases, for a deviation from 
them within a few months or years will result in irreparable damage. 
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THE FASTING BLOOD SUGAR IN SCHIZOPHRENIA. 

By William Freeman, M.D., 

PATHOLOGIST IN THE WOBCESTER STATE HOSPITAL AND THE MEMORIAL FOUNDATION 
FOR NEURO-ENDOCRINE RESEARCH, WORCESTER, MASS. 

With the Technical Assistance of Ella K. Ruggles, S.B.* 

For the past 5 years the Research Service of this hospital has 
been conducting an investigation on the schizophrenic psychosis. 
Among other objects of the research has been that of assembling 
data for a detailed description of the organic features of a represen- 
tative group of patients with this psychosis. The details of the 
project have been previously reported.^ This paper embodies 
a discussion of our findings regarding the fasting blood sugar. 

The fasting blood-sugar levels in schizophrenia have been deter- 
mined by a considerable number of investigators, but the results 
of the various studies have been by no means concordant. In 
general, as is shown in Table 1 (2 to 22), the results obtained have 
fallen into three categories. One group of observers has reported 

* With the collaboration of the Research Staff of the Worcester State Hospital. 
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a fairly-liigh incidence of hypogij'cemia (below 80 mg. per 100 cc.) 
but with the majority of the subjects showing normal levels. In 
the six researches tabulated, 37 of a total of 156 patients (24 per 
cent) showed hjqioglycemia. It is interesting that Smith and Hilb 
found 8 out of 10 patients showed hypoglycemia but after 2 months’ 
thjToid feeding all blood sugars were within normal range. 


Table 1. — A . Authors Reporting Incidence of Hypoglycemia* in 
10 Per cent of Patients. 

More Than 


No. ex- 

No. 

No. hypo- 

No. lij-pcr- 


amined. 

nornial. 

glycemic. 

glycemic. 

2 Genzel .... 

13 

10 

3 

0 

3 Looney 

40 

33 

7 

0 

4 Smith and Hill 

10 

2 

S 

0 

5 Schrijver 

31 

22 

6 

3 

6 Kasanin 

. - 33 

26 

5 

2 

7 Labinf .... 

. . 29 

7 

8 

14 

Total . 

. . 156 

100 

37 (24%) 

19 

B . Authors Reporting HyperglycemiaJ: in More Than 10 Per Cent of Patients. 

7 Labinf . 

29 

7 

S 

14 

8 Heidema 

13 

3 

0 

10 

9 Kooy . 

10 

6 

0 

4 

10 Wuth . 

40 

25 

0 

15 

11 Lorenz .... 

52 

39 

0 

13 

12 Barrett and Serre 

20 

• 15 

0 

5 

13- Mann .... 

23 

12 

0 

11 

14 Jod .... 

. . 14 

10 

0 

4 

Total . 

. . 201 

117 

8 

76 (38%) 


C. Authors REroRTiNO High Inciuekcf. of Normal Findings. 


15 Newcomer 

6 

6 

0 

0 

16 Henry and Mangann 

9 

9 

0 

0 

17 McGowan and Quastel 

29 

29 

0 

0 

18 Strom-Olsen 

6 

6 

0 

0 

19 Weston . , 

.•’0 

27 

1 

2 

20 Raphael and Parsons 

•-'0 

17 

2 

1 

21 Bowman et al. ... 

57 

51 

1 

5 

22 Sleeper and Hoskins . 

135 

115 

12 

S 

Total 

292 

260 (89%) 

16 

16 

Grand totals . 

620 

470 

53 

97 

(Duplication eliminated) 


76% 

9% 

15% 


* Hypoglj’cemi.i = 79 mg. per 100 cc. or loss, 
t Labin appears in two lists, 
t Hyperglycemia = 121 mg. or more. 


•A second group of studies made on 201 patients showed an inei- 
dence of hyperglycemia in 117 (58 per cent). Labin’s’’ 29 patients 
fall in this group as well as in the preceding. 

Finally, records of 8 studies on a total of 292 patients showed 
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fasting blood-sugar levels within the normal range in all but 32 
individuals. In this group, 89 per cent were normal. Newcomer 
working with but 6 patients, examined weekly blood samples for 
from 4 to 7 weeks and found all values to lie within the normal 
range. 

All told, then, we have reports of 620 patients, 76 per cent of 
whom showed a normal range of blood-sugar findings, 9 per cent 
showed hypoglycemia, and 15 per cent showed hyperglycemia. 

A few other reports are available that do not lend themselves 
to tabulation. Pighini^ stated that the blood sugar in schizophrenia 
is normal, but did not include the data upon which the generaliza- 
tion was based. Drury and Farran-Ridge^^ reported the average 
values of 18 patients whom they divided into four groups. In 
females in an acute phase of the psychosis the mean level was 
130 mg. and in chronic cases 125 mg. In males the values were 
1 18 and 1 15 mg. , respectively. Reiter,^^ without giving quantitative 
details, stated that in his experience hyperglycemia occurred no 
more frequently in schizophrenic than in normal subjects. Tsu- 
chiya’® in 12 cases found a blood-sugar range from 65 to 100 mg., 
3 findings being definitely within the hypoglycemic range. Uye- 
matsu and Soda^^ in 32 patients found a range from 77 to 142 mg., 
with an average of 99. Their subjects were all catatonics, and the 
samples were taken hours after breakfast, hence the results are 
not strictly comparable with those of the authors previously men- 
tioned. 

So far as can be judged by the reports, in none of the studies 
cited have the results been analyzed statistically with a view to 
showing any correlations that might exist between the blood-sugar 
levels and such variables as age, duration of psychosis, period of 
hospitalization, sex, or type of schizophrenia. Commonly even 
the emotional state of the patient at the time the sample was taken 
has not been reported. 

Present Study, As previously noted^ we have had available a 
group of patients who have served as subjects for an elaborate 
schedule of studies. Being tested has thus become their daily 
routine. In such a group, emotional reactions to the testing as 
such should produce the minimal disturbing effect. On the other 
hand the individual patient might find the reiterated testing increas- 
ingly annoying merely from repetition. 

The study herein reported was made on 59 patients. All were 
males, the average age being 31 years and average period of hospi- 
talization about 5 years. In a measure this represents special 
selection in that relatively recent cases predominated somewhat 
to the exclusion of those of long standing, the average period of 
hospitalization of schizophrenics in Massachusetts being about 11 
years. Tliey were further selected in that patients suffering from 
any organic disease recognizable by careful physical and laboratory 
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examinations were routinely excluded from the group, as were those 
over 50 years of age. None had received medication other than 
occasional cathartics or similar treatment for passing ailments 
within 3 months of the beginning of the study. A few patients 
were dismissed from the group after a preliminary period because 
of intractability. No data from this group are included in the 
present report. Special care ivas taken to make sure that we were 
dealing with cases of schizophrenia in contradistinction to other 
psychoses with schizoid coloring. The diagnosis in each case repre- 
sented the unanimous judgment of three psychiatrists as well as 
two internists and two psychologists who were experienced in 
dealing with psychotic patients. The same diagnosticians divided 
,the patients into subgroups, but in tliis latter procedure predomi- 
nance rather than unanimity of opinion was held to be sufficient. 

The composition of the group as to types was as follows: cata- 
tonics, 9; hehephrenics, 13; paranoids, 10; simples, 3; mixed, 14; 
and 10 unclassified. 

For purposes of control we made determinations of the fasting 
sugar levels of 31 normal male subjects living in the hospital. As 
emphasized by Jenkins, a first consideration of researches of this 
type is the possibility of systematic laboratory error. 

Methods. The Folin-Wu (macro-alkalin-copper tartrate-colori- 
metric) method was used exclusively. All specimens of blood were 
obtained from a puncture of the median basilic vein in the cubital 
space of the forearm. Samples were taken only in the early forenoon 
after a 15-hour fast. The samples were collected in accordance 
with the following set schedule: 


Collection. 

1 

2 

3 

4 

5 

6 


Interval after the first collection. 
15 days 

2 months, 15 days 
3 months 
5 months, 15 days 
6 months 


A mixture of potassium oxalate and sodium fluorid was used as an 
anticoagulant. Sugar standards were accurately checked each 
time they were renewed and again titrated for deterioration at 
frequent intervals. All colorimetric readings and the calculations 
were made by Miss Ruggles under the supervision of Doctor Joseph 
hr. Looney. 

Resiilis. The more salient findings of the study are set forth 
in Table 2. In the control subjects the average fasting blood-sugar 
level was 95.4 mg. per 100 cc. The lowest value was 80 mg. and the 
highest 109 mg. Tliat is to say, all findings were within the con- 
ventional normal limits. The coefficient of variation was onlj’’ 
6.9 per cent, indicating a rather high degree of homogeneity of the 
raw data. 
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Each of the 59 patients was scheduled for 6 sugar determinations, 
i. e., a total of 354 samples. Satisfactory samples, however, were 
obtained only in 347 instances. The 7 samples missed were so 
distributed as to make no significant difterence in results. As shown 
by the table and as illustrated in Fig. 1, the average blood-sugar 



CO TO eo fo /CO //O /zo /30 fOO /SO /OO /TO 


niLLlCRAMS 

RER /OOCC 

Fig. 1. — Distribution graph showing fasting blood-sugar levels in 347 tests on 59 

patients. 

level for all determinations was 96.6 mg. per 100 cc. as compared 
with 95.4 for our normal subjects. The lowest individual mean was 
74 mg. and the highest 163 mg. Only 8 of the readings fell below 
80 mg., i. e., in the hj^oglycemic range, and the same number above 
120 mg., which conventionally marks the upper limit of normality. 
No individual patient was consistently hj^ioglycemic or hyper- 
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glycemic in all tests. Thus, 95 per cent of the total readings fell 
ndthin the normal range. As shown by the coefficient of variation 
—11 per cent— the data were significantly less homogeneous than 
in the case of the normal subjects. 

Subdividing the data in accordance with the schedule of collec- 
tions they fall into three groups. In the first subperiod, the patients 
were relatively unaccustomed to being tested, whereas in the last 



AGE IN YEARS 

Fio. 2. — Sc.itter graph showing distribution of fasting blood sugar (moan values) in 

relation to age. 


subperiod testing has become an old story. The suggestion was 
offered in an earlier paragraph that the average level of fasting 
blood sugar might be significantly affected by the factor of habitua- 
tion. This suggestion is borne out by a comparison of results in the 
three periods. The average in the first instance was 99.3, in the 
second 96.5, and in the third 93.1 mg. per 100 cc., the individual 
tendencies falling in with the averages. It is probable, then, that 
this last value is the most eharacteristic for schizophrenia, as such. 
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Table 2. — Constants of Distributions Pertaining to Fasting Blood Sugars. 



No. 1 
read- j 

ingB. 1 

1 

Min. i 

Max. 

Range 

Mean. 

Standard 

deviation. 

CoefB- 
eient of 
varia- 
tion. 


1 






I’er 

1 






1 

cent. 

Normal controls (mt;. sugar) . . . i 

31 

80 

109 

29 

95.40 ± 1.20 

0.60 ± 0.85 

0.9 

Seven months’ study 


i 




1 


Age (years) 

59 

1 19 

45 

20 

30.98 0.94 

10.73 =i= 0.07 

34.0 

Hospitalization (yc.ars) 

59 

1 0 

21 

21 

5.18 ± 0.47 



Observation-s on 59 patients (rag. sugar) 

347 

1 74 

103 

89 

90.00 ± 0.38 

10.00 A: 0.27 

11.0 

Range of fasting sugars (rag.) 1st period 

50 

0 

38 

38 

10.57 ± 0.77 

8.58 0.55 

81.17 

Range of fasting sugars (mg.) 2d period 

55 

0 

28 

28 

9.09 ± 0.02 

0.77 0.44 

74.48 

Range of fasting sugars (mg.) 3d period 

1 59 

1 0 

30 

30 

8.02 ± 0.53 

5.99 0.37 

1 44.7 

Range of all values, 3 periods . , . 

50 

10 

1 78 

08 

25.39 ± 0.90 

10.04 ± 0.08 

41.9 

All research patients 








Ago (years) 

1 193 

i 14 

1 01 

1 47 

32.47 =t 0.40 

8.18 ± 0.28 

25.2 

Hospitalization (years) 

1 193 

1 0 ] 

1 25 

1 25 

4.80 ± 0.22 


1 

Initial fasting sugar values (mg.) . . 

193 

72 

144 

72 

90.29 0.52 

10.00 ± 0.30 

11.0 


Inspection of Table 2 brings out another eharacteristic, the signifi- 
cance of which raises an interesting question. In each period 2 
samples were taken at intervals of 15 days. The sugar values in 
some cases were identical in the 2 samples, but in others differed 
by as much as 38 mg. In the first period the range of variation 
was from 0 to 38 mg., with a mean difference of 10.6. In the second 
period the range was somewhat less and the average difference was 
9 mg. In the third the range was about as in the first but the 
mean difference was further reduced to 8 mg. The most probable 
explanation of the decreasing variability from period to period, 
like that of the average sugar level, is habituation, i. e., a lessening 
of the disturbing factor of emotional reactions to the test procedure. 

If the time is extended to include all three periods, we have a 
maximal interval of 6| months between individual tests and 6 
tests included in each series. In this case, the dispersal' becomes 
materially p-eater. The smallest difference between highest and 
lowest readings on the individual patient was 10 mg. and the largest 
78 mg. The average difference between extreme values was 25.4 mg. 
l-hat is to say, the difference was nearly 3 times as great witli 6 
readings as when 2 only were considered. This observation is 
presumably only a special case of the general law that when any 
function, subject to variation, is repeatedly studied, the range of 
the variation among findings increases to a maximum that mirrors 
the ultimate potentiality of the factors acting to produce changes. 

Correlations. We have material available for a test of the influ- 
ence of change of clinical state on the sugar level. The psychiatrists 
had rated all the patients studied into three categories: those whose 
clinical state improved, those in which it regressed, and those in 
winch It rcmamed essentially unchanged. Table 3 sets forth the 
data in a contingency table dealing with the blood sugar in these 
three categories. It is obvious that the changes in the sugar level 
m relation to changes in the clinical condition show a random dis- 
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different from those making up our “Seven Months' Series." In 
the larger series, the average fasting blood-sugar level was 96.3 mg. 
and the standard deviation 10.6, values almost identical with those 
of the smaller group. 

Effects of Age. Kooy® as well as Raphael and Parsons^® inter- 
preted their data as indicating that the age of schizophrenic patients 
materially affects the blood-sugar level, the older showing a higher 
level than the younger. Despite the fact that the age range in our 
series was greater than in theirs, our results (Fig. 2) showed no 
correlation whatever. 

Hospitalization Period. As Kooy® has pointed out, it is reasonable 
to suppose that the longer a patient remains in an institution the 
rqore stabilized become his habits of exercise and diet. Hence, 
it might be expected that in time the sugar level would become 
stabilized at a minimal level. As shown in Fig. 3, our results in a 
larger group than Kooy’s again failed to show any correlation be- 
tween the period of hospitalization and sugar level. 

Subtypes of Psychosis. Our “Seven Months’ ’’ patients, as pre- 
viously noted, were divided into subgroups. Table 4 shows the 
average blood-sugar level for each group. The groups are too small 
to justify general conclusions but as far as they go they appear to 
indicate the highest level in the hebephrenics (99.5 mg. per 100 cc.) 
and the lowest in the catatonics (92.7 mg.), with the other groups 
falling in between. 


Table 4.— Relation of Type op Psychosis to Blood Segab. 


No. of Mean 

patients. Type. blood sugar. 

9 Catatonic 92.7 

13 Hebephrenic 99.5 

10 Paranoid 96.3 

3 .' Simple 95.8 

14 Mixed 94.9 

10 Unclassified 97.9 


Summary. A study is presented of the fasting blood-sugar levels 
as disclosed by 6 samples taken at standard intervals from 59 male 
schizophrenic patients over a period of months. 

In 95 per cent of 347 determinations the values lay between the 
conventional limits of normality, namely, 80 and 120 mg. per 100 cc. 
The average value was 96.6 as compared with an average of 95.4 mg. 
in 31 normal control subjects studied by the same technique. Eight 
readings were obtained in the hypoglycemic and 8 in the hyper- 
glycemic ranges. 

The variation among the schizophrenics was higher than that 
in the controls, as was shovm by the coefficients of variation, 11 
and 6.9 per cent, respectively. 

The samples were collected in pairs at 15-day intervals with 
intervening periods of 2h months. There was a consistent drop in 
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STEIDL, HEISE: LIVER FUNCTION IN TUBERCULOSIS 


STUDIES OF LIVER FUNCTION IN ADVANCED PULMONARY 

TUBERCULOSIS.* 

By John Steidl, M.D., 

FIRST assistant RESIDENT PHYSICIAN, 

AND 

Bred H. Heise, M.D., 

MEDICAL DIRECTOR IN THE TRUDEAU SANATORIUM, 

TRUDEAU, N. Y. 


Lesions of the liver are found almost constantly at autopsy in 
cases of advanced pulmonary tuberculosis.^ Some of these consist 
of localized foci of tuberculosis; others show some degeneration, 
usually fatty or amyloid, but oecasionally hyperplastic. Fatty 
degeneration particularly is considered a frequent and serious com- 
plication of tuberculosis.^ 

Wliile these lesions have been widely recognized postmortem, it 
has not been easy to collect convincing evidence of hepatic insuffi- 
ciency during life. The relative merits of the various laboratory 
tests of hepatic function are beyond the scope of this report, but 
it is well to bear in mind that no such test is widely recognized as 
detecting small lesions of the liver. The liver is a complicated 
organ. Its functions are numerous and relatively independent of 
one another, and the biliary functions may be seriously damaged 
without disturbing the metabolic functions; even the carbohydrate 
metabolism may be damaged without interference with the protein 
and fat metabolism. These considerations, and the large “factor 
of reserve” associated with the gland, explain to some extent 
why tests of hepatic function have not met with great clinical 
success. 

Nevertheless the clinical detection of hepatic insufficiency in 
pulmonary tuberculosis has been attempted. Aubertin,^ in a large 
series of cases studied with several liver function tests, found that 
in the progressively deteriorating cases the bad general condition 
and the hepatic insufficiency ran a remarkably parallel course. 

Leuret and Aubertin® studied 100 patients, basing their con- 
clusions as to the presence or absence of hepatic insufficiency on 
clinical observation (sjunptoms) and on the laboratory tests of 
urobilinuria, the reaction of Hay, the elevation of the coefficient 
of Clogne-Derrien, or a slight glycuronic reaction of camphor, 
h'lany of the gastro-intestinal symptoms which were considered by 
these and other authors to be significant of hepatic insufficiency 
we now know from the work of Brown and Sampson might just 
as well have been due to intestinal tuberculosis. The presence of 


* This study was aided by a grant from the Trudeau Foundation. 
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Table of Compabative Liver Function Tests. 


( 

1 Ic- 
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30m — No trace 

0 
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1.25 
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0 
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2 . . . 1 .. 

1 

13 mg. 
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1 

25 
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0 

p 

3 . . . 

1 

133 mg. 
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5m — 25% j 
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1 

4 
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0.76 1 Far 
1.33 1 

Mod. 

E 

•i . . . 

3.0 
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•• 
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1.06 , 1 

P 
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38 

2h— 2.08' 0.29 Far ; 0 

24h— 1.021 0.48 

E 

9 ... 1 7.0 

1 
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43 
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E 

10 . . . j 7.4 
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E 
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E 
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23 
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E 
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! 33.2% 
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E 
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E 
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below 100 mg. lias been found in normal subjects, while 100 to 
150 mg. signify slight liver function disturbance. Results between 
150 and 250 mg. signify moderate liver function disturbance, and 
results above 250 mg. indicate severe fmictional disturbance. Using 
the technique described by him we found that 18 of 22 patients 
e.xcreted more than 100 mg. Eleven of these patients excreted 
more than 150 mg.,' and in 3 the excretion was above 200 mg. This 
test yielded more positive results than any other single test of 
hepatic function. It is hoped to examine this test as a possible 
indicator of the activity of a tuberculous process, comparing it 
with the criteria of activity noiv in use at the Trudeau Sanatorium. 

Galactose Test. Induced galactosuria has recentlj’’ been given 
much consideration as a test for hepatic function. 

Olivier, Sliosberg and Desnos’ investigated liver function by the 
galactose test in 67 patients. Of 41 progressive patients, 32 (77 per 
cent) gave a pathologic reaction; of 25 patients that were in good 
general condition with a slight tendency toward progression, 12 
(49 per cent) gave a pathologic reaction. Patients treated with 
gold salts did not give a pathologic reaction any more frequently 
than other patients. A point of particular interest was that all 
patients with gastro-intestinal sjTnptoms gave a pathologic reaction. 

In Thiebaut and Dieryck’s- 11 patients the total elimination 
was often rather low; four times only did it surpass 3 gm., and in 
3 patients it was below 1.5 gm. They believed, however, that such 
figures were not as important as the high level reached in the first 
fraction in betraying the inability of the liver to metabolize this 
amount of galactose. In 4 patients in which autopsy was obtained, 
histologic examination showed diffuse fatty degeneration, and in 
3 of these patients, tuberculous foci. They found the test of prog- 
nostic value when repeated in the same patient. They agreed with 
Aubertin that dysfunction of the liver is frequent in tuberculosis 
and believe that the galactose test is the easiest and most valuable 
method of gaining this information. 

Method Used. The technique used in our series was feeding 
40 gm. of galactose in 200 cc. of ivater at 8 a.ii., the patient having 
fasted since midnight and having voided at 7.45 .v.M. The urine 
was then collected at 10 .x.m., 12 noon, 6 p.m., and the last specimen 
at 8 A.ii. the following morning. During this time the fluid intake 
was restricted to 1500 cc. The various urine samples were examined 
for sugar, and the volume was determined. In accordance with the 
opinion that the concentration should be considered nearly as 
important as the total output, we have taken above 10 parts per 
1000 for the first 2 hours, and a total output above 2 gra. as a 
pathologic reading. Among 23 patients, 7 gave pathologic readings. 

Bromsulphalein Test. Two milligrams of bromsulphalein per kg. 
of body weight were injected intravenously. Blood was withdrawn 
from another vein after 5 minutes and after 30 minutes, and com- 
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pared with standards containing a known percentage of brom- 
sulphalein. In the 20 patients submitted to the test no pathologic 
readings were obtained. 

Icterus Index. The icterus index was satisfactorily determined 
in 20 patients after the exclusion of a few with whose sera we had 
some of the technical difficulties to which this test is subject. Read- 
ings of 7 or above were considered abnormal. Seven of these 
patients gave readings between 7 and 10; 8 gave readings between 
10 and 16. One patient with an icterus index of 10 and a positive 
galactose test, who had far advanced exudative tuberculosis with 
bilateral cavitation, developed an acute appendicitis. Appendec- 
tomy had to be done and, while he stood the operation well, there 
Avas considerable postoperative bleeding, so much in fact that he 
had to be reopened. The surgeon failed to find any gross bleeding 
vessel and accepted latent jaundice as the probable explanation of 
the bleeding. There were no clinical signs of hepatic insufficiency. 

Discussion. By the use of 5 different liver function tests, it is 
apparent that liver damage may be demonstrated according to the 
accepted interpretation of these tests in a high percentage of patients. 
Not every test was always positive in the same patient and it 
appears to be necessary to use several tests in order to demonstrate 
during life the liver damage which Ave know is so commonly found 
at autopsy. The bromsulphalein test gave us no assistance what- 
ever. The icterus index was positive in 75 per cent of patients; 
the cinchophen oxidation test was positive in 81.8 per cent; the 
Congo red test did not give readings above normal in any of the 
group of patients in which the technique was most carefully con- 
trolled, and such readings as were above normal might ' possibly 
have been due to technical errors. The galactose test Avas positive 
in 30.4 per cent of patients. Two patients Avith moderately advanced 
tuberculosis and extreme prolonged digestive disturbances Avere 
included in this series because it has been said that the galactose 
test is ahvays positiA^e in patients having gastro-intestinal dis- 
turbances. These patients had had negative gastro-intestinal 
Roentgen ray films, also gall bladder studies, and had no intestinal 
tuberculosis as demonstrable by the technique of BroAvn and 
Sampson. Neither of them gaA’^e a positiA'e galactose test, but both 
had a positive cinchophen test and one had an elevated icterus index. 
Though most of the patients in this series had an exudative type 
of lesion, Ave are unable to confirm the opinion that exudative 
lesions are likely to eause abnormal readings in the Congo red test. 
In fact Ave did not observe that exudatRe lesions CA^en of the more 
intense type caused any particular test to give pathologic readings, 
^pie degree of toxicity of the disease as judged by clinical symptoms, 
for example, fever, tachycardia, night sAveats, loss of Aveight, did 
not seem to haA'e any relation to any particular test. It Avas inter- 
esting to observe that 3 patients Avith tuberculous empyema and 
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mixed infection of the pleural cavity gave pathologic readings only 
to the cinchophen test. 

At the present time it would be more or less speculative to dis- 
cuss a possible influence of hepatic insufflciency on such procedures 
as pneumothorax, gold therapy and thoracoplasty, but the fact 
that liver damage is demonstrable in such a high percentage of 
patients would seem to indicate that it should be given some 
consideration at least in the selection of patients for major operative 
procedures. 

Case Abstracts. Case 1. — A dentist, aged 46, began to cough and expec- 
torate 8 years ago. He had an hemopt 3 "sis. He rested partially at home 
and returned to full time work in 6 months. Repeated Roentgen raj”^ films 
showed no extension of the disease. He had a fistula in ano and an hemop- 
tysis 2 jmars ago and stopped work. He had a moderate amount of d}"spnea 
and gaseous indigestion. Two years ago a phrenectomy was done, about 
6 months later he had another hemoptysis and pneumothorax was induced. 
The cavity was never completely collapsed. He had lost 20 pounds in 
weight and at the time of the tests was a bed patient, his temperature 
ranging from 96° to 99° F., his pulse from 56 to 88 and his sputum was 
Gaffky v. 

Case 2. — An Englishman, aged 54, had influenza in 1918 and a year later,' 
i, e., 13 imars ago, a diagnosis of tuberculosis was made, based on positive 
sputum, cough, expectoration, night sweats, fever and hemoptysis, and 
he went to Albuquerque for a jmar. Eight years ago he had a serious 
relapse, including an attack of intestinal and larjmgeal tuberculosis, and 
was treated at Mt. McGregor. His general condition improved so that his 
lar 3 Tix is now healed. At the time of the tests his temperature ranged 
from 97° to 99° F., his pulse from 64 to 100 and his sputum was positive, 
Gaffky xfiii. 

Case _3. — A female, aged 32, developed lar 3 Tigitis 9 years ago. Two 5 "ears 
later this was diagnosed as tuberculous, and pulmonary tuberculosis ■was 
discovered. She was then at Trudeau Sanatorium for 3 3 mars, during 
half of which time she worked. She made a good recovery and regained 
her voice. She then worked at home for 3 mars, but had a relapse of her 
pulmonary tuberculosis 2 3 mars ago and rested at home. Six months ago 
her lar 3 'ngitis recurred and there was a bilateral extension of the pulmonary 
tuberculosis. The tests were done just prior to the initiation of bilateral 
pneumothorax and her temperature ranged from 96.2° to 101.4° F., her 
pulse ranged from 80 to 108 and her sputum was negative. 

Case 4. — A male, aged 25, developed catarrhal s 5 Tnptoms 22 months ago. 
He was admitted to Trudeau 'with involvement of both lungs to the 3d rib 
and bilateral caxdtation. Because of massive hemoptyses pneumothorax 
was begun on the right to control the bleeding 18 months ago. His tem- 
perature then was 103.6° F., and pulse 140, but subsided ■nfithin 3 weeks. 
Pneumob'sis was done 16 months ago. Following an attack of persistent 
vomiting during the course of positive pressures, he developed a spon- 
taneous pneumothorax a 3 ’^ear ago. Hemopneumothorax followed and the 
patient was desperateb^ ill and tuberculous emp 3 mma followed. Becaiise 
of extremeb^ toxic s 3 'mptoms wlfich gomenol failed to control, open drain- 
age was instituted 6 months ago and mixed infection, of course, followed. 
At the time of the liver function tests the daily maximum temperature 
was 100° F., and pulse 108. 

Case 5.— A male, aged 23, consulted a doctor 1 3 'ear ago because of 
rattling in the left chest. Diagnosis was established at that time. He 
never had an 3 ' toxic S 3 'mptoms at an 3 ’’ time. On admission 11 months ago 
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his Roentgen rays showed a slight lesion of the right apex, and on the left 
side infiltration to the 3d rib with cavity 2 cm. in diameter in the apex. 
Seven months ago he was given pneumothorax treatment because of an 
increase in the size of his cavity. Although only moderately advanced 
he was included in this series because of long-standing persistent nausea, 
anorexia and loss of weight for wliich no adequate cause could be found. 
Gastro-intestinal series and gall bladder films were negative. He had no 
toxic symptoms at the time of the liver function tests. 

Case 6.— A male aged 30, had a hemoptoic onset of his disease 2^ years 
ago. He was a bed patient until Ins admission to Trudeau, having had two 
relapses before admission, the latter of which proved to be spontaneous 
pneumothorax. The disease was of very light intensity in the right lung, 
radiating from the root into the deeper portions of the lung. The left side 
showed cavity formation in addition to the spontaneous pneumothorax. 
The patient never made any marked improvement but continued greatly 
underweight with occasional elevations of temperature and pulse. There 
was tuberculous empyema with mixed infection. At the time of the liver 
function tests his temperature ranged to 101.3° F. and pulse to 100. _He 
was also having hematuria and acid-fast bacilli were present in the urine. 

Case 7.— A male, aged 25, had a hemoptoic onset of his disease 21 months 
ago. On his first admission to Trudeau 20 months ago he had elevation of 
temperature and pulse, and several hemoptyses totaling 38 ounces. His 
Roentgen ray films showed, on the right, infiltration radiating from the 
root into the deeper portions of the lung; left, infiltration to the 3d rib. 
Because of massive hemorrhages he was given pneumothorax on the left 
almost at once. A rectal abscess developed and healed. Tuberculous 
empyema developed with temperature to 104° F. and pulse to 140. Seven 
months ago he had recovered sufficiently to permit of a thoracoplasty and, 
in spite of postoperative infection, his clinical condition at the time of 
the liver function tests was fairly good. His temperature reached 99° F. 
daily, and his pulse 90. 

Case 8.— A female, aged 25, developed pleuritic symptoms 6 years ago. 
A diagnosis of lobar pneumonia was made. It soon became evident, how- 
ever, that the disease was tuberculosis and she rested for 1| 3 '^ears. She 
returned to work, but 6 months later relapsed. On admission to Trudeau 
15 months ago she had fever to 100° F., pulse to 116 and Roentgen ray 
films showed a small amount of infiltration in the middle third on the 
right and, on the left, infiltration tliroughout with cavity formation 5 cm. 
in diameter in the upper third. She was given pneumothorax at once on 
the left, but developed a serious extension of the disease in the right base 
ivith marked sjTnptoms of toxemia. Bj’’ means of pneumolysis, the cavity 
on the left closed and the disease on the right showed progressive healing, 
so that at the time of the liver function tests the patient was in fair clinical 
condition, although still confined to bed. Her temperature was frequently 
elevated to 99.4 and 99.6° F. and her pulse still frequently reached 96. 

_ Case 9. — A male, aged 44, had been iU for the past 6 j'^ears, part of which 
time he was able to work. His toxic sjnnptoms included intermittent 
night sweats and loss of weight. During these 6 years his disease showed 
a progressive increase in both lungs, so that when admitted 2 months ago 
there was infiltration on the right side noth caidty 3 by 3 cm., and infil- 
tration on the left side to the 5th rib ndth ca^dt 3 ’■ formation in the upper 
aiird of various sizes. There was also lar 3 Tigeal tuberculosis. His maximum 
temperature was persistently 99.6° F. Pneumothorax was begun on the 
loft 6 weeks ago, udth a fairly satisfactor 3 '^ collapse and an improvement 
on the opposite side, including reduction in the size of the cavity. Slight 
elevation of temperature to 99.2° F. persisted, howei-er, at the time of the 
liver function tests. 
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Case 10. — A female, aged 21, developed acute symptoms resembling 
pulmonary abscess 4| jmars ago. Diagnosis of tuberculosis established by 
sputum examination at that time. She was in bed for 7 months and in the 
following 2 years had two relapses. Pneumothorax treatment was started 
on the left 22 months ago; 20 months ago she had pneumonia on the right, 
and 19 months ago developed a pleural effusion on the left. She improved 
s 3 TnptomaticaUy following this and was practically without symptoms on 
admission a month ago, at which time it was decided to do a thoracoplasty 
on the left because of failure of the pneumothorax to coUapse large cavities 
in the upper lung. She had no toxic symptoms at the time of the liver 
function tests, which were done just prior to thoracoplasty. 

Case 11. — A female, aged 25, developed drj”' pleurisy 3 jmars ago, but 
made a complete recovery. She developed marked fatigue 18 months ago, 
followed by hoarseness and, for a period of 2 weeks, complete aphonia. 
She had chills and fever to 104.6° F., at which time tuberculosis was diag- 
nosed. Pneumothorax was begun on the right before her admission to 
Trudeau 11 months ago. The left lung at the time of her admission showed 
infiltration of an exudative character in the lower three-fourths. In spite 
of this verj'- extensive disease her progress in the sanatorium has been fairly 
satisfactor 3 ’' as a bed patient. At the time of the liver function tests, her 
fever rose occasionaLl 3 ^ to 100° F. but for the most part ranged around ^ 
99.2° F., and her pulse rate reached a maximum daily average of 100. 

Case 12.— A male Italian, aged 18, noticed a 3 mar ago that he had unusual 
dyspnea vdiile swimming. A month later he began to cough and expec- 
torate, and tubercle bacilli were found in his sputum. He came to Saranac 
Lake at that time and pneumothorax was induced soon afterward because 
of the e^ent and character of the disease and the presence of active symp- 
torns (night sweats, cough, expectoration, hoarseness and fever). Pneumo- 
lysis was necessar 3 y to secure an effective collapse and after 5 months his 
S 3 Tnptoms subsided. At the time of the tests his general condition was 
good. His sputum was positive, Gaffky vi. 

Case_13. — An American housewife, aged 27, had a pleuritic onset 7 3 years 
ago which recurred every ■winter since then, and ivas accompanied by 
cough, fatigue and indigestion. She was never very ill, however, and a 
diagnosis of tuberculosis ■w;as not made until 3 years ago, when a Roentgen 
ra 3 y was taken. She was kept in bed 5 months and then given pneumo- 
thorax treatment on the right. A complete collapse was obtained, and 
11 months later the patient came to Trudeau -ndthout symptoms except 
for severe chronic indigestion which was of 5 3 years’ duration. The course 
of her disease in the sanatorium was uneventful except for the persistence 
of severe indigestion. Gastro-intestinal films were negative. Gall bladder 
films were negative and intestinal tuberculosis could not be demonstrated 
according to the technique of Bro'wn and Sampson. She was included in 
these studies because of the impression that such cases of unexplained, 
persistent, severe indigestion alwa 3 ys give a pathologic result to the galac- 
tose test. Her temperature and pulse were normal; she was 12 pounds 
underweight and her sputum was Gaffky i at the time of the tests. 

Case 14. — An American, aged 20, had bronchopneumonia -with pleural 
effusion 17 months ago. He had fever for 3 weeks with night sweats, cough 
and e.xpectoration. A diagnosis of tuberculosis was made and he came to 
Saranac Lake a year ago, and was kept in bed. He improved constantly, 
gaining 75 pounds, partl 3 y -with the aid of insulin. Six months ago he was 
allowed up, but 2 months later he had an influenza-like attaclc and a 
Roentgen ra 3 y showed that a cai'it 3 y had reopened. Since that time he has 
been in bed and impro\ying. His temperature at the time of the tests 
ranged from 96.6° to 98.8° F., pulse from 60 to 100. 

Case 15. — A male, aged 50, past histor3y includes lues and amputation 
of a finger for destructive osteom 3 yeIitis. His tuberculosis began 2 3 years 
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ago with a loss of 32 pounds of weight and occasional night sweats. At 
that time he had bilateral involvement and ran a high fever for a long 
time. He came to Saranac Lake 6| .months ago and since that time has 
had marked gastrointestinal symptoms and fever to 103° F., night sweats 
and hemoptyses, which S 3 Tnptoms persisted at the time of the liver function 
tests. He also had mild tuberculous laryngitis. The liver edge was pal- 
pable 2 cm. below the costal margin. 

Case 16.— A male, aged 24, had an insidious onset of his disease 2 years 
ago. Three months ago he had a cold and pleurisy with fever to 101° F. 
This was followed by an hemoptysis and fever to 104° F. On admission to 
Trudeau 6 weeks ago he had fever to 99.4° F., pulse to 120, _ and had a 
far advanced lesion on the right side to the 5th rib, with a ca^nty 2 cm. in 
diameter, and on the left side a lesion to the 7th rib with a cavity 4 cm. 
in diameter in the middle tliird. Comparison with films taken 7 weeks 
previouslj’’ showed an extension of the disease in both lungs. Films taken 

1 month after admission showed extension of the disease in the right lung. 
At the time the liver function tests were done he had mild symptoms of 
toxemia and just after the completion of the test bilateral pneumothorax 
was instituted. 

Case 17.— A female, aged 23, developed catarrhal symptoms 5 years 
ago and came to Saranac Lake 4 years ago, at which time she had fever, 
night sweats, loss of strength and weight and hoarseness. She had been 
constantly a bed patient, her disease intermittently improving and progres- 
sing. She was found to have a hypothyroidism with a basal metabolic rate 
of —30. At the time the liver function tests were done she was about to 
undergo oleothorax treatment. She was still a strict bed patient. Her 
daily maximum temperature was 100° F., her pulse 110 and marked fatigue 
was present. 

Case 18.— A male, aged 26, was perfectly well until 8 months ago. He 
then developed catarrhal symptoms and loss of weight. He had fever to 
99,4° F. He came to Trudeau 3 months ago with fever at that time to 
100.2° F,; white blood cells, 11,300; sedimentation rate, 14. Roentgen 
rays showed infiltration radiating from the root into the middle third on 
the right, and on the left infiltration to the 6th rib with a cavity 3 by 4 cm. 
The lesion was exudative. Pneumothorax was begun at once. Two months 
ago pneumothorax was begun on the right due to an increase of infiltration 
with development of cavity. At the time of the liver function tests the 
patient was quite toxic, his maximum temperature ranEine: from 99.4° to 
103.1° F. 

Case 19. — A female American, aged 31, began to cough and expectorate, 
and grew hoarse 16 months ago. Tubercle bacilli were found in the sputum 
IS months ago; 9 months ago she began to experience fatigue, and for 

2 months prior to the tests she had a few night sweats. At the time of the 
tests her temperature ranged from 97° to 99.2° F., her pulse from 72 to 108. 
vShe had laryngeal tuberculosis and her sputum was positive, Gaffky viii. 

Case 20. — A male, aged 23, developed catarrhal symptoms 17 montlis 
ago, vith some hoarseness, loss of strength and temperature to 102° F. for 
several days. His Roentgen rays showed a lesion of slight intensity on the 
right side to the 2d rib and on the left side an exudative lesion throughout 
the lung. Pneumothorax was begun on the left 7 months ago. Since that 
time liis progress has beea slow, but showed consistent improvement. He 
remained in bed during this time, and at the time when the liver function 
tests were done liis daily maximum temperature averaged 99.2° F and 
pulse 110. o , 

Case 21.— A male, aged 29, had rectal abscess 24 years ago, and catarrhal 
symptoms 2 years ago followed by hemoptysis. Roentgen rays showed 
involvement of both lungs, and he spent 10 wrecks in the Catskill Mountains. 
I'lvo months ago he had another hemoptysis, since wliich time he has been 
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in bed. Pneumothorax was started 85 months ago for control of persistent 
bleeding. During tliis time the temperature ranged from 100° to 103° F. 
He lost 10 poimds in weight and had night sweats. His disease at this 
time spread to the right lung, so that when admitted to Trudeau 2\ months 
ago he had far advanced tuberculosis with practically no S3TOptoms. At 
the time of the liver function tests the patient had lost his toxic sjunptoms 
but was stiU confined to bed. 

Case 22. — An American, aged 34, had an acute pneumonic onset ik years 
ago, at wluch time he had pleural effusion. He has coughed and expector- 
ated since that time and Ids fever did not completel}’’ subside for 6 months. 
His sputum was found positive 6 months after the onset. He had one 
hemoptysis and came to Saranac Lake SJ j'ears ago. Five months after 
arrival pneumothorax was begun and continued 21 months. A 75 per cent 
collapse was obtained which did not, however, close the ca^dty; fluid 
developed, and the air pocket was lost. His general condition was unfavor- 
able at the time the tests were done. His temperature ranged from 97° 
to 99.4° F., his pulse from 68 to 108 and his sputum was positive, Gaffsky vii. 

Case 23. — An Enghshman, aged 34, was well until he had an influenza- 
like attack 6 months ago. He returned to work but never regained his 
strength, and a morning cough and expectoration persisted. Three months 
ago he felt feverish and had some night sweats, and considted liis doctor. 
The diagnosis of tuberculosis was made and the patient was sent to Saranac 
Lake, where pneumothorax was begun 2 months ago. His condition was 
good at the time of the tests, temperature ranging from 97° to 99° F., 
pulse from 68 to 88 and sputum was positive, Gaffk}" vii. 

Conclusions. In a series of 23 patients having advanced pul- 
monarj" tuberculosis all but one gave pathologic readings in one 
or more of a group of 5 tests of hepatic function. Of the tests used, 
the cinchophen test, the icterus index and the galactose test were 
the most sensitive in the order named. 
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LIVER FUNCTION IN CATARRHAL JAUNDICE. 

By Norman Jolliffe, M.D., 

ASSOCI.^TE IN aiBDICINE, BELLEVUE PSYCHIATRIC HOSPITAL, NEW YORK. 

(From the Department of Medicine, University and Bellei-ue Hospital Medical 
College, and the Third (New York University) Medical Division of Belleive 
Hospital, and the Medical Dndsion of Bellea-ue Psj'chiatric Hospital.) 

There are admitted to the medical sendee of ever}’- hospital a 
number of subjects having a painless tj^ie of regurgitational' 
jaundice. This group includes several clinical entities, such as 
carcinoma of the head of the pancreas, salvarsan hepatitis, and 
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acute yellow atrophy. There remain a number of subjects having 
an acute jaundice in whom no etiologic agent can be founds and in 
whom the jaundice spontaneously subsides. To such cases the 
term catarrhal jaundice is applied. Eppinger^ says that ''every 
case of jaundice with a sudden onset lasting 1 to several weeks, 
giving a favorable prognosis, should be included in the group of 
'icterus catarrhalis’ providing the diagnosis cholelithiasis can be 
ruled out.” Klemperer, Killian and Heyd® followed Eppinger by 
including in the term “icterus catarrhalis” such diverse conditions 
as: Icterus due to, obstruction of the common bile duct following 
gastro-intestinal catarrh; icterus due to degeneration and multiple 
areas of necrosis of the liver, and icterus due to cholangitis. Blumer^ 
believes catarrhal jaundice to be the sporadic form of epidemic 
infectious jaundice, the pathology of which was described by 
Symmers® as consisting of acute necrotic changes of the polygonal 
liver cells without evidence of cholangitis or biliary obstruction. 
Symmers noted the similarity of this disease and acute yellow 
atrophy. It is not surprising, since the clinical term “catarrhal 
jaundice” is represented at necropsy by diverse pathologic findings, 
that some investigators, including Eppinger,^ Blumer,"* Baehr and 
Klemperer,® Jones and Minot, ^ and Moschcowitz, ® should consider 
some cases of catarrhal jaundice as examples of acute yellow atrophy 
that spontaneously recover. 

On reviewing the published results of liver-function tests in cases 
of catarrhal jaundice, it is obvious that the conditions would vary 
from catarrhal swelling at the duodenal papillae to an acute necrosis 
of the liver cells. The functional conditions vary from a retentional 
to a regurgitational jaundice; from absent bile in the intestines to 
an increased amount throughout the disease; from no alteration in 
liver function, except icterus, to a profound disturbance comparable 
to that found in acute yellow atrophy. Jones and Minot^ showed 
by means of duodenal washings that there was marked diminution 
of the bile entering the intestinal tract during the first or obstructive 
phase of the disease. Wallace and Diamond® by means of the uro- 
bilinogen test demonstrated a phase of the disease that was char- 
acterized by little or no bile entering the intestinal tract. Mjassni- 
kdw and Tschilipenko,^® however, consider catarrhal jaundice to 
be characterized from the very beginning by a high urobilinuria. It 
is evident that the clinical label of “catarrhal jaundice” is applied 
to dissimilar pathologic or physiologic disturbances. Its evaluation 
has been rendered more difficult by the great rarity of opportunities 
for anatomical study of the tissues involved. This study was made 
to define the pathologic and physiologic features more accurately 
and to establish criteria for diagnosis in this group of subjects. 

Selection of Cases. _ The subjects of this investigation were patients on 
ffie wards of the Third (New York University) Medical and Psj^chiatric 
Diwsions of Bellewie Hospital. During the period of this study 81 sub- 
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jects were discharged with the diagnosis of catarrhal jaundice. Of tliis 
group 30 individuals were subjected to an intensive liver-function study. 
The subjects selected were adults below 40 years of age with no hi^torj", 
clinical signs or serologic eiudence of sj'philis, no history of alcohohsm, or 
taking of drugs for the relief of arthritic or neurotic pains (due to possibility 
of cincophen or similar poisoning). The jaundice had been acute in onset, 
painless in character and of short duration. Complete physical, Roentgen 
ray, serologic and laboratory studies were made. Subjects who were found, 
after the completion of our investigations, to have another somatic disease, 
even if it was thought to be unrelated to jaundice, were excluded from this 
report as were also all subjects who left the hospital before they were 
sufficiently recovered to confirm the diagnosis. 

As a result of this selection of cases only 19 of the 30 subjects studied form 
the basis of this paper. 

The Liver-function Tests Used. 1. Serum bilirubin was determined 
qualitatively and quantitatively, using Hall’s” modification of the van den 
Bergh technique. The serum bilirubin was judged by the folloving criteria: 
0.5 mg. per cent or less, normal; 0.51 to 2 mg. per cent, latent jaundice; 
2.1 mg. per cent or over, clinical jaundice. 

2. Daily urobilin determinations were made by the method of Wallace 
and Diamond® on a freshly voided specimen of urine collected at approxi- 
matelj' the same time each morning. Recognition of urobilin in dilutions 
greater than 1 to 20, or its complete absence from the urine, was considered 
abnormal. 

3. A qualitative bilirubin determination was performed using Ehrlich’s 
diazo reaction on the same specimen of urine. 

4. The original bromsulphalein method of Rosenthal and White” was 
followed for the dye test. The percentage of dj'e remaining in the blood 
stream 30 minutes after intravenous injection of 2 mg. per kilogram body 
weight was determined. The presence of a measurable amount of the dye 
(5 per cent) at this time was considered abnormal. 

5. The lexmlose tolerance test was performed as soon as practical after 
the patient was admitted to the hospital, and repeated again before dis- 
charge. Occasionally, intermediate tests were performed, but an interval 
of 7 days or more was allowed between tests. This period was found by 
Jolliffe” to be of sufficient duration to obviate the first or prior test influenc- 
ing the succeeding tests, as found by Lennox and Bellinger,” if the tests 
followed each other at short intervals. Prior to the test the patients were 
fasted for 14 hours and the test carried out as in a prexuous study.” The 
criterion established by Jolliffe,” namely, a rise in blood sugar to or over 
125 mg. per cent, following the administration of a weighed amount of 
lexnilose by mouth, was considered abnormal. 

Results. It W’as concluded early in this investigation that in a 
majority of subjects we w^ere studying the same entity through 
several stages. A uniform pathologic and physiologic picture xvas 
presented by 16 of the 19 subjects (Cases 1 to 16), wdiich we will 
designate the “tjqiical group,” wdiile the remaining 3 gave findings 
at variance wdth those in this group. It xvas found convenient at 
the completion of the study on each subject to designate the day 
on xvhich the maximum concentration of serum bilirubin was found 
as the “0” day; prior days were labeled as “ — 5, —4, —3,” etc., 
and daj'S following 0 day w'ere designated as “+1, +2, -f-3,” etc. 
A very different patliologic and physiologic picture was observed to 
precede tlie 0 day, as compared with the subsequent picture. 
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Table 1.— Condensed Data of 2 Typical and 3 Atypical Cases.* 


J 

Case 

No. 

Days of 
jaun- 
dice 
before 
start of 
study. 

Day.t 

Uro- 

bilin- 

ogen. 

Bile 

in 

urine. 

Quali- 

tative 

van 

den 

Bergh. 

Serum 
bili- 
rubin, 
mg. per 
cent. 

Brom- 
Bulph- 
alein, 
per cent 
reten- 
tion. 

Lovuloso toierancc. 

Blood sugar, mg. per cent. 

Fast- 

ing. 

30 

min- 

utes. 

60 

min- 

utes. 

120 

min- 

utes. 

1 

4 

-4 

0 

+ 

Imm. 

8.2 

35 

98 

120 

142 

190 



-2 

0 

+ 

Imm. 

9.1 

40 







0 

0 

+ 

1mm. 

10.1 

50 







+1 ■ 

1:4 


Imin. 

8.1 

30 

100 

113 

130 

175 



+2 

1;160 

+ 

Imm. 

5.0 

25 







+3 

l:32 

+ 

Imm. 

2.6 








+4 

1:16 


Imm. 

2.1 








+5 

1:4 

0 

Del. 

1.8 

10 







+7 

1:2 

0 

Del. 

1.6 

0 




; 



+s 

i:4 

0 




100 

116 

110 

98 

2 

15 

-7 

0 

+ 

Imm. 

11.1 

100 

83 

100 

98 

83 



-3 

1:2 

+ 

Imm. 

12.7 

100 

1 






-2 

0 

+ 

Imm. 

13.0 








-1 

0 


Imm. 

13.8 








0 

1:30 

+ 

Imm. 

14.5 

100 







+ 1 

1:90 

+ 

Imm. 

10.0 








-f2 

1:60 

+ 

Imm. 

8.1 

90 







+4 

1:10 

1 "i" 

Imm. 

4.1 

35 







1 +7 

1 1:5 

1 0 

[Imm. 

2.2 

10 







+.11 

I 1:8 

0 

Imm. 

1.8 

F. T. 

80 

100 

72 

68 

17 

1 

-2 

l;l6 

1 0 

Del. 

5.G 

15 

105 

236 

151 

1 153 



-1 

l:l6 

1 0 

Del. 

5.8 

15 







0 

1:20 

0 

, Del. 

6.0 








-f-l 

1:50 

0 









1 

+2 

1:16 

0 

Del. 

4.0 

5 







+3 

l:l6 

0 

Del. 

3.0 








+4 

1:10 

0 

Del. 

1.2 

0 







+5 

1:8 

0 




83 

97 

105 

90 

IS 

2 

-11 

1:4 

! 

Imm. 

3.0 

b 

83 

80 

117 

80 



-9 

1:60 

+ 





] 





-8 

1:2 

4- 

Imm. 

3.3 

0 


1 





-6 

1:8 

4- ■ 





] 





-2 

1:30 

4“ 

Imm. 

3.2 

0 

1 


1 




-1 

1:4 

+ 










0 

l:2 

+ 

Imm. 

3.8 

0 







+1 

l:2 

+ 










+2 

1:10 

+ 

Imm. 

3.0 

0 







+3 

l:l 

4" 

Imm. 

2.6 








+4 

l:l 

+ 

Imm. 

2.2 








+6 

1:4 

0 

Del. 

1.8 






19 

0 

-10 

1:8 

+ 

Imm. 

2.2 








-7 

1:30 

+ 

Imm. 

2.4 

0 







-3 

1:16 

+ 










-2 

1;16 

4- 

Imm, 

3.5 

0 

62 

66 

80 

92 



-1 

1:20 

+ 

Imm. 

3.6 

0 







0 

l;8 

+ 

Imm. 

3.7 

0 







+1 

1:32 

+ 

Imm. 

3.0 

0 







+3 

1:40 

+ 

Imm. 

2.7 








+5 

l:75 

+ 

Imm. 

2.5 








+7 

1:10 

+ 

Imm. 

2.3 








+9 

l;25 

+ 










+11 

i:75 

0 

Imm. 

2.0 








+12 

1:25 

0 










+14 

1:2 

0 

Del. 

1.1 

0 







+16 

i:4 

0 



1 •• 

67 

77 

68 

1 

65 


To conserve space onlj^ Cases 1 and 2 of the 10 cases in the typical group are 
tabulated. Only a sufficient number of the daily observations are tabulated to 
illustrate the trend of the tests. 

t The day on which the maximum concentration of scrum bilirubin occurred was 
designated as the 0 day, prior days were labeled as —5, —4, —3, etc., and days 
following the 0 day were labeled as +li +2, +3, etc. 
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Scruvi Bilirubin. The serum bilirubin, as measured by the quan- 
titative van den Bergh reaction, is tabulated for each individual 
in the accompanying table. The composite bilirubin curve of the 
typical group is presented in Pig. lo. In each subject there occurred 
a progressive rise in serum bilirubin until the maximum, which we 
have designated as the 0 day, was reached. The duration of the 
jaundice from time icterus was noted by the patient to thq. height 
of the jaundice averaged 11 days and varied from 3 to 24 days. In 
each subject in the typical group following the 0 day there occurred 
a precipitous fall in the serum bilirubin for 3 to 5 days. In tlie 
composite curve (Fig. la) the bilirubin fell during a 4-day period 
from 11.1 to 5.2 mg. per cent, almost a 50 per cent fall. During this 
period observers, not cognizant of the degree of icterus as measured 
in the laboratory, at times remarked that the jaundice was increas- 
ing and only very occasionally noted a decrease, indicating that 
marked quantitative changes can occur in the serum bilirubin, 
particularly toward improvement, before this fact can be noted 
with any degree of accuracy bj'^ the observer at the bedside. 

Although the serum bilirubin falls rapidly at first, it is not until 
the 4-13 day that the composite curve comes within the range of 
latent jaundice. In every instance the level of latent jaundice was 
reached by the 4-24 day, and in one instance by the 4-2 day. The 
average duration of jaundice from onset to latent jaundice was 24 
days, varying from 8 days (Case 17) to 49 days (Case 4). In the 
typical group Case 3 was of the shortest duration, 11 days from 
onset to latent jaundice. The icterus of the skin does not completely 
disappear by the time latent jaundice is reached, due possibly to 
the fact that the skin is so stained by the bile pigment, that days 
or weeks may be required for the pigment to be carried away by 
•the blood or by the desquamation of the epidermis. 

The qualitative van den Bergh reaction in the tjqjical group was 
always of the immediate direct variety during the height of the 
disease, and, as a rule, when the serum bilirubin was above 2 mg. 
per cent. In one exception (Case 11) the reaction became delayed 
at a level of 2.5 mg. per cent. In Subject 17, one of the atypical 
group, there was a delayed direct reaction even when the serum 
bilirubin was 5.6 mg. per cent. This subject had, at no time, an 
increased fragility of the red blood corpuscles to hypotonic saline, 
abnormal bleeding or coagulation time, or an increase in reticulated 
red blood cells. Bile was always absent from- the urine. In tliis 
connection, when bile was present in the urine, the van den Bergh 
reaction was always of the immediate direct variety. On the other 
hand, bile may be absent from the urine and the van den Bergh 
may be of the immediate direct variety. A possible explanation 
is that the "renal threshold” for immediate direct reacting bilirubin 
becomes elevated above the conventional 2 mg. per cent level, 
if the subjects have a jaundice of longer than average duration. 
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Bile disappeared in the urine while the serum bilirubin level was 
between 2.1 and 3 mg. per cent in 4 subjects; between 3.1 and 
4 mg. per cent in 4 subjects; and at 5.1 mg. per cent in 1 subject. 
The duration of the jaundiee in this group of 9 subjects was 30 days, 
while in the remaining subjects of the typical group the average 
duration was 15 days and the average height of the icterus was 



Fig. 1.— The composite serum bilirubin, bromsulphalein, and urobilinogen curves in 

the typical group. 

12.8 mg. per cent on the 0 day as compai’ed to 8.3 mg. per cent in 
tlie remaining cases. These facts suggest that a severe icterus, if 
continued for some time, may cause renal damage. 

We have observed that the output of phenolsulphonephthalein in 
cases suffering from jaundice may be markedly impaired. Bartlett^® 
has recently described certain patients who are jaundiced or have 
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recently been jaundiced and who show a constant inability to ex- 
crete phenolsulphonephthalein and to concentrate the urine. He 
also notes the development of anuria in 2 subjects during jaundice, 
in whom, 2 weeks prior to onset of the anuria, “the urine was micro- 
scopically and chemically normal and the excretion of phenolsul- 
phonephthalein was above 75 per cent.” 

Urobilin. In the tj^pical group the amount of urobilin in tlie 
urine varied with the stage of the disease (Fig. Ic). Prior to the 0 
day urobilin was absent or present only in traces. The complete 
absence of urobilin for 10 consecutive days never occurred. Two 
subjects showed complete absence for 8 consecutive days, other- 
wise complete absence never occurred longer than 7 consecutive 
daj^s. On the 0 day or +1 day urobilin suddenly appeared in the 
urine in increased amounts. The average critical dilution (Fig. Ic) 
rose to 1 to 35 on the -f 2 day and fell to 1 to 20 on the +4 day. This 
sudden increase in- urobilin in catarrhal jaundice heralds the rapid 
recovery of the patient. Following the +4 day the urobilin as a 
rule is present in normal amounts and in no subject was it increased 
after the 4-6 day. In the atypical group (Cases 17 to 19) a period 
of absent urobilin was never noted. 

Bromsuliyhalein. Dye retention paralleled the serum bilirubin in 
the individual subject. The maximum retention of bromsulphalein 
occurred on or prior to the 0 day. In the composite curve (Fig. Ih), 
dye retention fell from 90 per cent on the — 6 day to 65 per cent on 
the 0 day, due to the addition of a greater number of subjects as 
the 0 day was approached. Following the 0 daj^ the fall in dye 
retention roughly paralleled the fall in serum bilirubin and fell 
below the 5 per cent level on the +13 day, at the same time as the 
serum bilirubin well within the range of latent jaundice. On the 
+14 day dj-e retention was nil in all except one subject, in whom 
there was a 40 per cent retention. Ten days later the retention of 
dye in this subject had fallen to 5 per cent. In the atypical group, 2 
cases (18 and 19) had no retention of the djm, and in the third (Case 
17) there was only a imry slight retention. 

Lemilose Tolerance Test. The le\mlose tolerance test was per- 
formed 40 times on the 19 subjects. The test was performed on or 
prior to the 0 day on each subject. In the tj^pical group, 14 of the 
16 subjects (87.5 per cent) showed a positive tolerance test during 
this stage of the disease. Subjects 2 and 16 had normal curves. 
If the severity of the disease can be judged by the intensity of the 
jaundice. Subject 2 had a severe and Subject 16 a mild attack of 
catarrhal jaundice. The composite curve of the tj^iical group 
(Fig. 2a) during this stage had a fasting level of 97.8 mg. per cent 
blood sugar. This compares with a fasting level of 88.7 obtained 
in this laboratory in 81 tests on 49 normal subjects (Fig. 2c).^’ 
The composite curve rose to 120.8 at the 30-minute period and 132.3 
at the 00-niinute period, compared to 98.8 and 97.2 at the same 
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periods in normal subjects. At the 120-minute period the composite 
blood sugar was 122.4 mg. per cent as compared to 87.6 in normal 
subjects. The tolerance to leimlose was, therefore, in the composite, 
and in 14 of the 16 individual subjects distinctly abnormal by exceed- 
ing the upper limits of a normal response, namely, 125 mg. per cent 
of blood sugar. In the atypical group, Subject 17 showed an abnor- 
mal response, while Subjects 18 and 19 showed normal curves. 



Fig. 2.— Composite le^mlose tolerance curves, a. Typical group prior to the 
0 clay, b, typical group following the 0 day; c, average of 81 tests on 49 normal subjects. 


Following the 0 day 24 tests were performed on the 19 subjects. 
Of these tests 3 were positive. Subject 1 on the -f 1 day showed a 
positive curve, the blood sugar reaching 175 mg. per cen£ at the 120- 
minute period, but on the +8 day the test was normal. Subject 
10 on the +3 day had a positive leimlose tolerance test in that the 
blood sugar rose to 135 mg. per cent at the 120-minute interval, but 
by the -|-11 day the test was normal. Subject 4 on the +13 day 
had a slightly abnormal tolerance in that the blood sugar rose to 
129 mg. per cent at the 60-miniite period. However, on the +24 
day the curve was normal. Every subject, therefore, except Case 4, 
showed a normal levulose tolerance test after the +4 day. The 


64S jolliffe: liver fuftction in catarrhal jaundice 

exception Iiad an unusually severe and prolonged attack of catarrhal 
jaundice. Every subject eventually showed a normal response to 
le^Dlose, which fact serves as a control to the tests performed prior 
to tlie 0 day. These observations (Fig. 2) indicate that prior to the 
0 day subjects of catarrhal jaundice usually, though not invariably, 
have a diminished tolerance to levulose. This impaired tolerance 
returns to normal on recovery of the patient. An insufficient number 
of tests were performed during the first 4 days following the 0 day 
to draw conclusions on the le\mlose tolerance during this stage of the 
disease. The two subjects tested during this period had abnormal 
curves, which may or may not be tlie typical finding during this 
period. 

Discussion. Our results indicate that there are at least 3 patho- 
logic groups included under tlie clinical term of “catarrhal jaun- 
dice.” The tj^ical group, represented by 16 of 19 of our cases, has 
a form of regurgitational jaundice' which rims through 3 phases. 
The first phase is characterized bj"^ a rapidly increasing icterus, 
absent or diminished urobilin in the urine, a high retention of brom- 
sulphalein, and usualty, though not invariably, a positive levulose 
tolerance test. This period can be called the “obstructive phase.” 
The second phase lasts for about 4 days, and is characterized by the 
sudden appearance of urobilin in the urine in normal or excessive 
"amounts, a rapid fall in serum bilirubin, and in bromsulphalen 
retention. This stage can be called the “critical phase.” The third 
phase begins when the urobilin returns to normal and lasts on an 
average for 9 days; it is characterized by the gradual return of all 
functions toward normal and the rapid improvement of the patient. 
This stage can be called the “recovery phase.” 

The total duration of the jaimdiee in the typical group varied 
from 11 to 49 days, averaging 24 days. In Jones and Minot’s' 
series of 23 cases, the jaundice lasted for 14 days or less in 12 sub- 
jects and for more than 2 months in 4 subjects. In the typical 
group the jaundice lasted for 14 days or less m only 3 subjects, and 
no subject had jaundice for over 2 montlis. The short duration 
of the jaundice in this series of cases should be noted in mew of the 
fact tliat no treatment was directed toward its relief. 

Our subjects 18 and 19 were totally dissimilar from the typical 
group; thej’- have only a mild degree of icterus, a normal lemilose 
tolerance test and an unimpaired ability to excrete bromsulphalein. 
In no part of their course was there an “obstructive” or “critical 
phase.” This tjqie of jaundice is frequently seen in the Out-Patient 
Department and is of such a mild character that the patient seldom 
enters tlie hospital. One could advance the argument that tliey 
are mild cases of the type of jaundice found in the tjqiical group, 
but the total dissimilarity, especiall 5 '- the absence of an obstruc- 
tive phase, makes it likely that tliese 2 cases represent a different 
entity. . 
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The type of case represented by Subject 17 probably represents a 
third entity. The jaundice was of the retentional type^ as evidenced 
by the absence of bile in the urine and the delayed direct van den 
Bergh reaction. The le-\ailose tolerance was positive and a slight 
retention of bromsulphalein was present. The urobilin was normal 
throughout, except on I' day. The clinical picture presented by this 
subject was not unlike that presented by the typical group. 

The total dissimilarity of functional tests in the conditions reported 
in the literature as catarrhal jaundice shows the need for establishing 
criteria for this diagnosis. Many varieties of acute hepatitis of 
unknovm etiology are clinically similar but unrelated in terms of 
alteration in function. An acute retentional jaundice with absent 
bile in the urine and a delayed direct van den Bergh reaction, a 
regurgitational jaundice characterized by a hyperurobilinuria 
throughout its course, and a regurgitational jaundice characterized 
by an obstructive, critical and recovery phase must be dissimilar 
entities, no matter how similar they may be to the bedside observer. 
We believe that the entity represented by our typical group, namely, 
a regurgitational jaundice of acute onset running through three 
fairly distinctive phases of: (1) obstruction; (2) crisis, and (3) 
recovery with characteristic laboratory findings in each, deserves 
the distinction, at present, of a definite label, and that it is to this 
group alone that the term “catarrhal jaundice” should be applied. 
It is suggested that the remaining cases be designated as an acute 
hepatitis of unloiown etiology with regurgitational or retentional 
jamidice, as the case may be, until a larger group has been studied 
and a better description of them has been made. 

Siunmary. 1. In 19 cases of the type customarily regarded as 
catarrhal jaundice it has been found that a definite pathologic and 
physiologic syndrome was present in 16 of the 19. This consists of 
a regurgitational jaundice which runs through three distinct stages: 

(a) An “obstructive phase” with an average duration of 11 days 
in which there is a progressive deepening of the icterus, absent or 
mere traces of urobilin in the urine, a retention of bromsulphalein 
paralleling the degree of jaundice and, usually (87.5 per cent),' a 
positive le\mlose tolerance test. 

(b) A “critical phase” with an average duration of 4 days in 
which urobilin suddenly appears in the urine in high normal or 
definitely elevated amounts, a coincident abrupt fall in serum 
bilirubin and bromsulphalein retention. 

(c) A “recovery phase” with an average duration of 9 daj'^s during 
which time the serum bilirubin falls within the level of latent 
icterus, urobilin is present in the urine in normal amounts and the 
tolerance to Icvulosc and the retention of bromsulphalein return to 
normal. 

The term “catarrhal jaundice” should be limited to subjects 
showing this pathologic and physiologic sjmdrome. 
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2. The 3 remaining cases were of distinctly different pathologic 
and physiologic tj^ies. It is suggested that these types may be 
appropriately designated as acute hepatitis of unknown etiology 
with, as the case may be, retentional or regurgitational Jaundice. 


BIBLIOGRAPHY. 

1. Rich, A. R.: Bull. Johns Hopkins Hosp., 1930, 46, 338. 

2. Eppinger, H.: Klin. Wchnsohr., 1929, 8, 679. 

3. Klemperer, P., Killian, J. A., and Heyd, C. G.: Arch. Path., 1926, 2, 631. 

4. Blumer, G.: J. Am. Med. Assn., 1923, 81, 353. 

5. Sj’-mmers, D.: Ibid., 1920, 74, 1153. 

6. Baehr, G., and Klemperer, P.; Internal. Clin., 39th ser., 1929, 2, 107. 

7. Jones, C. M., and Minot, G. R.: Boston Med. and Surg. J., 1923, 189, 531. 

8. Moschcowitz, E.: J. Am. Med. Assn., 1932, 99, 714. 

9. Wallace, G. B., and Diamond, J. S.: Arch. Int, Med., 1925, 35, 698. 

10. Mjassnikon-,, A., and Tschilipenko, AV.: Ztschr. f. klin. Med., 1929, 110, 140. 

11. Hall, 'W. W.: J. Lab. and Clin. Med., 1927, 12, 529. 

12. Rosenthal, S. M., and White, E. C.: J. Am. Med. Assn., 1925, 84, 1112. 

13. Jolliffe, N.: J. Clin. Invest., 1930, 9, 363. 

14. Lennox, W. G., and Bellinger, M.: Ibid., 1927, 4, 331. 

15. Jolliffe, N.: Ibid., 1930, 8, 419. 

16. Bartlett, W.: J. Am. Aled. Assn., 1932, 99, 894. 


UPPER LOBE BRONCHIECTASIS.* 
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(From the Tuberculosis Division of Montefiore Hospital, Dr. Maurice Fishberg, 

Chief of Division.) 


In the differential diagnosis of pulmonary tuberculosis consider- 
able significance is ascribed to the site of the lesion. Upper lobe 
lesions are considered tuberculous unless proven otherwise; lower 
lobe lesions are considered non-tuberculous unless tubercle bacilli 
are present in the sputum. Although this generalization holds in 
the majority of instances in which the diagnosis is open to question, 
a greater degree of accuracy could be attained if more emphasis were 
placed on the possible non-tuberculous character of upper lobe dis- 
ease in which tubercle bacilli are persistentlj'’ absent from the 
sputum. IndiAuduals who give a history of cough and expectora- 
tiort for a number of years without symptoms or signs siiggestiA’^e 
of pulmonary neoplasm and who, on physical and Roentgen exami- 
nation reveal upper lobe inA’oh'emcnt, should be suspected of haA'ing 

* This study was aided by a grant from the Board of Trustees of Montefiore 
Hospital. 
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a bronchiectatic condition, provided of course that the sputum does 
not contain tubercle bacilli. 

Bronchiectasis limited dominantly, or entirely, to one or both 
upper lobes of the lungs is not so rare a condition as might be thought 
considering the scant mention it receives in the literature. At 
necropsy on opening the chest, the pleura, over the upper lobes that 
are the seat of bronchiectatie changes, is almost invariably adherent 
to the chest wall. The lungs, on cut surface, reveal dilatation of the 
bronchi leading to one or both upper lobes and, at the periphery of 
the lung, emphysematous blebs of varying size ma3’’ be discerned. 
The former, on superficial examination, may be mistaken for tuber- 
culous cavities; the latter, for spontaneous pneumothoraces. The 
very large dilatations frequently involve the terminal ramifications 
of the bronchi near the periphery of the lung. When the walls are 
unusually thinned out, they themselves may be confused with emphy- 
sematous blebs. Macroscopic and microscopic study usually differ- 
entiates these conditions. The parenchyma of the affected part 
of the lung is fibrotic and atelectatic while other parts are distinctly . 
emphysematous. 

It must be stated at the outset that bronchiectasis of the upper 
lobes is, in the majority of instances, the result of a healed tubercu- 
losis although specific elements may be lacking even on microscopic 
examination of the tissues; a fact true of nearly all long standing 
tuberculous fibrosis of the lung. To be sure fibrosis, per se, even 
that found in an upper lobe, is not invariably an indication of a pre- 
existing tuberculosis. In some patients, as Avill be shown later on, 
the clinical course of the disease, and the presence of fibrocalcific or 
fibrocaseous nodules in other parts of the lung, suggest that tuber- 
culosis existed previously. In other patients, particularly jmung 
persons in whom a history of respiratory infections in childhood is 
elicited, there is an equal likelihood that the bronchiectatic condi- 
tion is the result of a non-specific pneumonitis, as is often true in 
basilar forms of bronchiectasis. In either event, apparentlj^', the 
process of pulmonary fibrosis and shrinkage produces traction 
dilatation of the bronchi, the condition being aided by the fixation 
of the lung to the chest Avail. In some lungs, howe\’'er, the degree 
of bronchial dilatation is out of proportion to the extent of the peri- 
bronchial fibrosis. It is possible that secondarj'’ infection of the 
deeper layers of the bronchial AA^all may be a factor in the causation 
of the ectasia. In addition, the constant cough with its attendant 
rise in intrabronchial pressure very likely plays a significant role. 
Although each of these factors has been considered at one time or 
anotlier the chief causative agent in the production of broncliiec- 
tasis, it is the prevailing authoritath-'e opinion that no single factor 
explains the condition entireljL 

Report of Cases. Case 1. — .1. S., a man, aged 09, gave a history of 
“pneumonia” 2.5 years prior to admission. Since then he coughed and 
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expectorated sputum which was occasionallj’^ bloody. He worked all this 
time. About a year prior to admission he became increasing!}' more dysp- 
neic, lost weight and his expectoration became more profuse especially 
in the recumbent position. Physical and Roentgen examinations were 
characteristic of advanced pulmonary tuberculosis with cavity formation 
in both upper lobes and emphysema of the lower lobes. There w'as an 
associated puhnonar}' osteoarthropathy of the phalanges of both hands. 
The sputum was negative for tubercle bacilli on 18 examinations. During 
his hospital stay of about 2 years his temperature ranged from 97° to 99.5° 
F. and his chief s}'mptoms were cough, expectoration, increasing dyspnea 
and cyanosis. He died suddenly October 4, 1930. The lungs, at autopsy, 
revealed bilateral saccular bronchiectasis in both upper lobes and e.xtensive 
bronchitis. The right lung, in addition, revealed several large emphysema- 
tous blebs on the pleural surface. There was no e\'idence macroscopically 
or microscopically of tuberculosis in the lungs or in the other visceral organs. 
The right auricle and ventricle were h}'pertrophied and dilated and the 
coronary arteries sclerotic (Fig. 1). 

Case 2. — Y. R., a woman, aged 49, was always in good health until about 
a year before admission. She complained of astlunatic seizures occurring 
chiefly at night and characterized by dyspnea and orthopnea lasting several 
hours. Physical and Roentgen examinations revealed changes that w'ere 
interpreted as characteristic of fibrotic pulmonary tuberculosis with a 
cavity in the apex of the right lung. At the hospital, she continued to have 
paroxysms of dyspnea at irregular intervals winch were not relieved by 
adrenalin. Intramuscular injection of sterile miUc as well as injections 
of parathjToid hormone were of no avail. E.xamination of the sputum on 
6 occasions, including 1 with antifoimin, failed to reveal tubercle bacilli. 
The patient died of right heart failure 5 years after admission. Necropsy 
revealed bronchiectasis in both upper lobes. Numerous emphysematous 
blebs were prominent over the upper portions of the lungs, the remainder 
of the lungs revealing marked emphysema. The heart was hypertrophied 
and dilated while the visceral organs show'ed evidences of chronic passive 
congestion. There wms no eridence of pulmonary tuberculosis on ^oss or 
microscopic examination of the lungs and other x'iscera. Microscopic 
examination revealed marked dilatation of the bronchi w'ith secondar}' 
infection, but no tuberculous granulation tissue was found in the sections. 

Case 3. — B. 0., a woman, aged 72, when admitted gave a history of 
cough and expectoration of about 20 years’ duration, more severe in the 
preceding 5 years. On many occasions the sputum was streaked with 
blood. Physical e.xamination revealed changes not unlike those of clironic 
fibrotic pulmonary tuberculosis of the right upper lobe with cavity forma- 
tion. The sputum was negative for tubercle bacilli on 4 examinations. 
The patient remained in the hospital about 14 months when she developed 
an infection of the lower lip. This w'as soon complicated by general sepsis 
w'hich terminated fatally witliin a few days. Section of the lungs revealed 
two of the bronchi leading to the right upper lobe to be markedly dilated 
at the terminal ends. None of the bronchi of the low’er lobes or of the left 
lung was affected. Both lungs, in addition, were the seat of an embolic 
pneumonia with abscess formation. No tuberculous changes w'ere found 
in the lungs or in aiiy other organs of the body. 

Case 4. — B. R., a man, aged GG, gave a history of cough and e.xpectora- 
tion for about 12 years prior to his admission. He was told he had pul- 
monar}' tuberculosis 4 years after the onset of his s}'mptoms and he spent 
some time in health resorts. The physical and Roentgen findings were 
attributed to chronic fibrocaseous pulmonarj' tuberculosis with cavity 
formation invoking both lungs. There was evidence of considerable 
fibrosis and pleuritis. The sputum w'as negatir-e for tubercle bacilli on 12 
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occasions, including antiformin examination. He died suddenly 17 months 
after admission to the hospital. Postmortem examination revealed dense 
fibrosis and anthracosis in both upper lobes with many bronchiectatic 
dilatations. In the lower lobes, there were a few small fibrocaseous nodules. 
Aside from generalized arteriosclerosis which also involved the coronary 
arteries, there were no striking abnormalities found in the other organs 
excepting the brain. This organ revealed petechial subaraclmoid hemor- 
rhages. Microscopic examination of the lung revealed areas of fibrosis and 
round-cell infiltrations with several encapsulated foci. 

Case 5.— D. B., a man, aged 55, was admitted to Montefiore Hospital 
wth a history of cough, dating 10 years, productive of thick mucoid expec- 
toration. Lately, the cough had increased in severity and the patient had 
been growing weaker and had lost weight. Three years prior to Iris admis- 
sion to the Tuberculosis Division, he developed cervical lymphadenopathy 
and splenomegaly. This was diagnosed as clironic Ij^mphatic leukeima 
and he was treated with radiotherapy. Six months before his admission 
he had several copious pulmonary hemorrhages. Physical and Roentgen 
examinations of the chest revealed findings that were interpreted as due 
to moderately advanced pulmonary tuberculosis involving both upper 
lobes. The sputum was negative for tubercle bacilli on 4 examinations. 
He died about a month after admission to the hospital. Necropsy revealed 
dilatation of the bronchi of both upper lobes and bronchiectatic cavities. 
Emphysematous blebs were present over both apices. There were several 
scarred areas but no evidence of active pulmonary tuberculosis was dis- 
cernible on gross or microscopic exanaination of any of the viscera. The 
lower lobes of both lungs were the seat of a terminal coalescing broncho- 
pneumonia. The Ijunph nodes showed evidences of leukemic changes. 

Case 6.— C. T., a man, aged 51, had had a non-productive cough about 
12 years prior to his admission. Later, there was an increase in the expec- 
toration and at one time he spat blood. He also stated that 20 years previ- 
ously he had “ stomach trouble.” During liis stay at the hospital he had, on 
occasions, pain in the abdomen that was not related to the intake of food. 
His pulmonary condition was attributed to chronic pulmonary tuberculosis. 
The sputum was negative for tubercle bacilli on 4 examinations. He died 
2 months after admission. At necropsy, the upper lobes of both lungs were 
the seat of anthracotic and atelectatic changes, the scarred areas containing 
numerous small bronchiectatic cavities aU lined with thin, smooth, glistening ' 
membrane. The bronchi of the other lobes were moderately dilated. No 
active tuberculous caseation was noted. The stomach contained a car- 
cinoma which had metastasized to the peritoneum and at one point had 
eroded the wall of the stomach causing a generalized peritonitis. The neo- 
plastic condition was not suspected dming life and was accidentally dis- 
covered at the autopsy. 

Case 7. — A. C., a woman, aged 52, had "pneumonia \vith pleurisy” 
at the age of 34. She dated her present illness, characterized by cough and 
expectoration, for a period of about 10 years. In the preceding 2 years she 
had a few copious hemorrhages. She was in several tuberculosis institutions 
before her admission to the Tuberculosis Division of Montefiore Hospital. 
Here the phi'^sical and Roentgen findings were considered typical of inactive 
fibrotic pulmonary tuberculosis with cavity formation. A particularly 
careful study was made of the sputum. On 10 occasions, including several 
antiformin tests and inoculation of the sputum into 2 guinea pigs, tubercle 
bacilli could not be demonstrated. In view of our recent e.xperiences, the 
patient was presented b}’’ one of the authors to the staff conference as a case 
^ upper lobe bronchiectasis possibly associated with emphysematous blebs. 
This diagnosis was confirmed a year later at the necropsy, the patient having 
died vith signs of right heart failure. Over both upper lobes, particularly 
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the right, there were several large emphysematous blebs. The pulmonary 
tissue was fibrotic and the seat of manj’' dilated bronchi in both upper lobes. 
The right ventricle of the heart was hypertrophied and there was congestion 
of the abdominal Auscera. No changes characteristic of tuberculosis were 
found anj^vhere in the body, either on gross or microscopic examination 
of the tissues (Fig. 2). 

Case 8. — W. G., a man, aged 67, was admitted first to the Cancer Divi- 
sion of Montefiore Hospital with a history that about 9 years previously 
he began to have abdominal colic and vomiting. He was treated in several 
hospitals, improved and remained well for the following 6 years. Later, 
these sjTnptoms recurred. The impression of the staff physicians was that 
the patient had a penetrating gastric ulcer rather than a cancer, although 
the latter was not whoUj' excluded. At this time, also, physical and Roent- 
gen examinations revealed a condition that appeared quite characteristic 
of bilateral pulmonary tuberculosis with cavity formation. The sputum, 
however, was negative on 2 examinations. The patient improved and was 
discharged after a staj'' of 2 months. , 

Four years later, the patient applied for readmission, this time to the 
Tuberculosis Division. His history revealed that since discharge he had 
increasing dyspnea, chest pains, cough, expectoration and weakness. He 
had few complaints referable to the abdomen. He 'syas examined by both 
authors in the Tuberculosis Clinic of the hospital and the impression was 
that the patient was not suffering from active pulmonary tuberculosis biit 
of a fibrotic condition of both upper lobes and bronclnectasis. He was 
readmitted with the view of ha^^ng lipiodol studies of the upper lobe 
bronchi but this was found impracticable. At the hospital, physical and ■ 
Roentgen examinations, although quite consistent uith a diagnosis of 
advanced pulmonary tuberculosis, were interpreted as due to upper lobe 
bronchiectasis that was probably associated with emphysematous blebs. 
The sputum was negative for tubercle bacilli on 6 examinations. Guinea 
pig inoculations of the sputum gave also negative results. The patient 
died rather suddenly about 3 weelm after his readmission. 

The postmortem examination of the lungs revealed, in brief, the following: 
The parietal pleura over both upper halves of the lungs was adherent. 
Section of the right and left lungs revealed essentially a similar picture. 
The parenchjuna in both upper lobes was considerably shrunken and fibrotic 
and contained numerous bronchiectatic carities. Aside from some bronchial 
dilatation in fibrotic upper portions of both lower lobes, the remainder of 
the lungs did not show bronchiectatic changes. There were no areas of 
caseation or tubercle formation m the upper lobes but in the lower lobes 
there were present small caseous nodules, each surrounded by a fibrous 
capsule. Emphysematous blebs of varj'mg sizes were distributed along the 
free borders of both lungs. Over the right upper and left lower lobes these 
blebs were considerably larger, measuring from 2.5 to 3 cm. in diameter. 
Ten sections of the lung studied by Dr. C. Spark revealed microscopically 
marked dilatation of the bronchi, pulmonary emphysema with bleb forma- 
tion and fibrotic tubercles in the lower lobes. A healed ulcer was found in 
the stomach vdth resulting hour-glass contraction of the viscus. The other 
organs showed no significant changes (Figs. 3 and 4). 

Synopses of Cases Reported in the Literature. The literature on 
upper lobe bronchiectasis is rather meager but the few descriptions 
that are on record make up in interest what they lack in numbers. 
The following resume is appended as a source of reference rather than 
as a complete review of the literature. Although we have been 
able to find only 16 instances of upper lobe bronchiectasis, there is 
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G. I.— Case 1, J. S. Numerous, smooth- walled cavities, continuous with bronchi 

in the upper lobe. 


Fig. 2. — C.aso 7, A. C. Numerous tliin-walled rarefactions are visible in the right 
upper lobe (bronchiectatic ca\'itios and emphi-sematous blebs). Moderate fibrosis in 
the remainder of the lung. No pulmonarj’' tuberculosis. 






Fig. 3, — Case 8, W. G. Extensive pulnaonary fibrosis with areas of rarefaction in 
both upper lobes (bronchiectasis and emphysematous blebs) . 



Fig. 4. — Case 8, W. G. Extensive fibrosis and bronchiectatic cavities in the 
upper lobe. Some bronchial dilatation in fibrotic areas in the upper portion of the 
lower lobe. Emphysematous blobs (not clearly seen in the photograph) on the pleural 
surface. Occasional encapsulated tubercle in the lower lobe. 



Fig. 5.— Moderate dilatation of the bronchi leading to the right upper lobe (lipiodol 

injection) . 







RUBIN, neut\ian: upper lobe bronchiectasis 655 

no doubt that many more have been described which lye have 
overlooked. Studies on the lobar distribution of bronchiectasis, 
as observed at autopsy, occasionally include instances in whicli one 
or botli upper lobes are the only ones involved. But apparently 
such instances are accidental discoveries, unaccompanied by clinical 
symptoms of any significance. 

Case 1.— A laborer, aged 59, complained of pulmonary catarrh since 
infancy, with cough, expectoration but no hemorrhage. Clinically, he was 
considered tuberculous. Autopsy revealed extensive bronchiectasis of both 
upper lobes, chiefly the right, with no evidences of tuberculosis (Louis^). 

Case 2.— A man, aged 29, was admitted with a history of bronchitis of 
2 years’ duration. He had seromucous expectoration that was fetid. 
Examination revealed signs of cavitation in both upper lobes. _ The condi- 
tion was diagnosed as upper lobe bronchiectasis. The patient died suddenly 
and autopsy confirmed the diagnosis (de C6r6nville^). 

' Case 3.— A well nourished woman, aged 25, had a left-sided pneumonia 
at 11. She had cough, bloody expectoration of nauseous taste and profuse 
sweating. It was suspected she had dilated bronchi rather than tubercu- 
losis. Autopsy revealed extensive bronchiectasis of both upper lobes, 
chiefly of the right, with no evidences of tuberculosis (Greenhow^). 

Case 4.— A girl, aged 22, gave a history of illness of 3 years’ duration 
following an attack of bronchitis. Because of the convulsive, pertussis- 
like cough and absence of tubercle bacilli in the sputum, the diagnosis of 
upper lobe bronchiectasis of the right lung was made. The patient improved 
ivith medication (Bruce^). 

Case 5.— A man, aged 53, presented symptoms and signs suggestive of 
pulmonary tuberculosis. From the character of the cough and expectora- 
tion and particularly the absence of tubercle bacilli in the sputum, a diag- 
nosis of right upper lobe broncliiectasis was made. Autopsy confirmed the 
diagnosis (Sottas^). 

Case 6. — A woman, aged 58, always in good health, was admitted with 
a history of illness dating 5 months. She had cough, expectoration and 
repeated hemorrhages. Tuberculosis was suspected clinically. Autopsy 
revealed extensive bronchiectasis limited to the right upper lobe. No 
tuberculosis was seen (Bensaude'"') . 

Case 7. — A man, aged 62, was treated first in the clinic for bronchitis. 
Later, he developed pulmonary tuberculosis in the left upper lobe and, still 
later, in the right upper lobe. At this time, tubercle bacilli were found in 
the sputum.' Two years before death he developed tuberculosis of the 
lapmx. Autopsy revealed bilateral upper lobe bronchiectasis in association 
with healed pulmonary tuberculosis and infiltrative tuberculous laryngitis. 
No tubercle bacilli were found in the tissues on microscopic examination 
of the lung (Hauser"). 

Case 8. — A cachectic, aneinic woman, aged 56, had copious, fetid expec- 
toration that did not contain tubercle bacilli. A clinical diagnosis of 
unresolved influenzal bronchopneumonia and gangrenous cavity was made. 
At autops}’ there was found bronchiectasis of the left upper lobe which was 
probabl}' on the basis of a healed pulmonarj'’ tuberculosis (BramweU®). 

Case 9.— A 33-year-old epileptic became ill ndth cough, fever, slight 
expectoration, dyspnea and loss of rveight. No tubercle bacilli were found 
m the sjiutum. The patient died of a profuse pulmonary hemorrhage. 
Autopsy revealed bronchiectasis of the right upper lobe with an aneurj'smal 
dilatation of one of the vessels, the source of the hemorrhage. The diagnosis 
was not made during life (Bauer’), 
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Case 10. — A girl, aged 16, suddenly became ill with fever. On the basis 
of his previous experience, Bauer diagnosed the pathologic changes in the 
left upper lobe as caused by bronchiectasis. The sputum was negative for 
tubercle bacilli. The tuberculin test was negative. The patient was treated 
for a time with pneumothorax and did well (Bauer*”). 

Case 11. — A girl, aged 13, had been ill several j^ars pre^usly with 
acute lobar pneumonia of the right upper and left lower lobes, which con- 
dition resolved by crisis. The sputum contained pneumococci but no 
tubercle bacilli. Three years later, she was in good health but examination 
revealed pathologic changes in the right upper lobe. The sputum was 
negative. The condition was considered tuberculous. The patient died 
of an accident. Autopsy revealed bronchiectasis of the right upper lobe 
with no evidence of tuberculosis (IVingfield**). 

Case 12. — A man, aged 62, gave a history of chronic cough for many 
years. On admission he had cough, expectoration, hemorrhage, dyspnea 
and loss of weight from 220 to 175 pounds. He was sent to a sanatorium. 
On his return the- impression was that he had a localized non-tuberculous 
fibrosis of the right upper lobe ivith some bronchial dilatation. This con- 
dition was verified at autopsy. There were no evidences of pulmonary 
tuberculosis. McCrae and Funk describe 4 other instances of upper lobe 
bronchiectasis in association with ulcerative pulmonary tuberculosis vdth 
ca^dty formation (McCrae and Funk***). 

Cases 13 to 15. — Tlmee patients are reported, ranging in age from 22 to 38 
years, who had histories of preceding non-specific pneumonitides and whose 
sputum did not contain tubercle bacUli. Bronchographic e.xamination 
with lipiodol revealed upper lobe rarefactions which the author ascribed 
to bronchial dOatations (liniippeP). 

Case 16. — A woman, aged 28, had pneumonia in childhood. She had 
cough and bloody e.xpectoration. The sputum was negative for tubercle 
bacilli. Bronchographic e.xamination with lipiodol revealed some 50 cavi- 
ties with fluid levels in the bronchi of the right upper lobe (Wood**). 

Diagnosis of Upper Lobe Bronchiectasis. Bronchiectasis should 
be suspected ivhenever a patient wdth a long standing history of 
cough and expectoration reveals upper lobe lesions in the absence 
of tubercle bacilli in the sputum on repeated examination. Profuse 
expectoration, fetid breath, clubbing of the fingers and bouts of 
fever, classical symptoms in patients wdth suppurative longer lobe 
bronchiectasis, are unusual when the upper lobes alone are involved. 
This is probably due to the better drainage from the latter. Symptom- 
aticall}% patients wdth upper lobe bronchiectasis present a picture 
of chronic fibroid tuberculosis. Increasing dj'^spnea and w^eakness, 
subnormal temperature, blood spitting or frank hemorrhage are 
characteristic. Tuberculosis of the larynx and intestines occasion- 
ally occur in patients wdth chronic fibroid tuberculosis.*” They are 
not present in the bronchiectatic stage of the disease. Right heart 
failure, coronarj^ occlusion or non-tuberculous bronchopneumonia 
terminate the disease in the majority of instances. 

The physical examination of patients wdth upper lobe bronchiec- 
tasis is of some help in differential diagnosis and probably more so 
than is the Roentgen film. The reverse is more often the case in 
active pulmonary tuberculosis. Fishberg*” has emphasized tliat 
in upper lobe bronchiectasis there is occasionally elicited resonance 
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above the clavicles; a rare occurrence in intensely chronic and long 
standing pulmonary tuberculosis. Likewise, in upper lobe bronchiec- 
tasis signs of apical shrinkage are often lacking; an unusual occur- 
rence in tuberculosis. This may possibly be due to the fact that the 
largest dilatations of the bronchi are frequently situated subpleurally 
and the coexistence of large air-containing emphysematous blebs 
give a resonant, at times, a tympanitic note on percussion. In 
some patients, rather than retraction, there is distinct cushion-like 
bulging of the supraclavicular fossjc. If the pleura is not particu- 
larly opaque to the Roentgen ray, one can sometimes discern small 
circular areas of rarefaction underneath. In this respect a Bucky 
film is helpful. Occasionally, too, thin-walled emphysematous 
blebs of varying size can be visualized on a well taken film, but, 
unless one thinks of upper lobe bronchiectasis the Roentgen con- 
figuration can be easily mistaken for tuberculous changes. An 
important point in differential diagnosis is that in spite of increasing 
symptoms which the patient may present, comparative films even 
after a lapse of several years may show surprisingly little change. 

Next to the absence of signs of shrinkage of the apex, an important 
feature of the condition is the absence of tubercle bacilli in the 
sputum. The presence of active pulmonary tuberculosis makes, of 
course, any bronchiectatic changes of secondary clinical importance, 
regardless of the extent of the latter. Although physicians are 
fully aware of the diagnostic importance of the presence of tubercle 
bacilli in the sputum, they do not appreciate fully the significance 
of the absence of tubercle bacilli in the sputum. Peristently “nega- 
tive” sputum is 'of greater value in differential diagnosis than is 
generally appreciated. In a recent study, one of us found that in 
99 per cent of patients with advanced pulmonary tuberculosis, 
tubercle bacilli could be demonstrated in the sputum if at least 
3 consecutive examinations were made. In the remaining 1 per 
cent the patients had chronic or acute miliary tuberculosis, fibrotic 
acinar nodular tuberculosis, therapeutic or tuberculous pneumo- 
thorax or massive pleural effusions. Pinner and Werner,!^ ^ 
study of more than 500 adult patients with active pulmonary 
tuberculosis, including a considerable number with minimal disease, 
found tubercle bacilli in over 99 per cent. The diagnostic signifi- 
cance of “negative” sputum cannot be over-emphasized. With the 
few exceptions noted, the persistent absence of tubercle bacilli in 
the sputum on repeated examination practically excludes active 
pulmonary tuberculosis in the adult. 

In one instance lipiodol was introduced in a patient in whom we 
had reason to suspect that a bronchiectatic condition rather than 
ulcerative tuberculosis existed in the right upper lobe. The patient, 
a man, aged 48, gave a history of hemorrhage for the preceding 17 
years, recurring at irregular intervals, slight cough and expectora- 
tion. Since 1914 he had been hospitalized in Montefiore Hospital 
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and in its Country Sanatorium on 7 previous occasions, as well a!s 
in several other institutions. The physical findings revealed no 
clubbing of the fingers, no retraction of the apices, resonance on 
percussion, many rales and bronchocavernous breath sounds in 
both upper lobes, chiefly the right. At one time, in the Country 
Sanatorium, tubercle bacilli had been present in the sputum, but 
none was found on tliis occasion either by direct examination, with 
antiformin, or by guinea pig inoculation. The results of the lipiodol 
studies confirmed the clinical impression (Fig. 5). It is very likely 
that with more frequent use of lipiodol in the differential diagnosis 
of upper lobe disease, the condition of upper lobe bronchiectasis 
will be found as a symptomless condition in many more instances 
than we suspect. But when sjnnptoms are present, bronchographic 
visualization will not give more information than can be obtained 
by physical and Roentgen examinations. 

Tuberculosis and Apical Bronchiectasis. In a study of the post- 
mortem findings in approximately 750 patients who died of pul- 
monary tuberculosis and its complications, the coexistence of bron- 
chiectasis was recorded in many instances, particularly in elderly 
individuals with long standing fibrotic disease. Unilateral upper 
lobe bronchiectasis involved more often the right lung, the site of 
the older tuberculous process in most patients. However, in the 
presence of active or even quiescent pulmonary tuberculosis an 
associated upper lobe bronchiectasis is of relatively minor clinical 
significance and for this reason such instances are not included in 
the present study. Our interest centers primarily in such instances 
of upper lobe bronchiectasis where the condition constitutes the 
dominant clinical feature of the disease. Recent experiences with 
3 patients treated in the Tuberculosis Division of Montefiore 
Hospital have been particularly instructive, since they demonstrated 
the evolution of upper lobe bronchiectasis from a previously patho- 
logically active pulmoharj'^ tuberculosis. 

Case 9. — A man (S. A.), aged 58, was admitted with a historj'^ of cough 
and expectoration of about 25 years’ duration. On several occasions, he 
had blood streaked sputum and quite often paroxysms of dj^spnea and 
cyanosis of the face and hands. The lung findings on phj^sical and Roentgen 
examinations were characteristic of fibroid pulmonary tuberculosis ■nitli 
cavity formation in the left upper lobe. The sputum was positive. The 
patient left the hospital but returned on two subsequent occasions, 2 and 
3 j^ears later. At the time of the last admission, the plysical and Roentgen 
findings revealed little change from those found p^eviousl}^ The sputum, 
however, did not contain tubercle bacilli on antiformin examination. The 
patient died. Autopsj’^ revealed over both upper lobes large emplysematous 
blebs. In both upper lobes the bronchi were markedly dilated. There 
were no signs of active pulmonarj’^ tuberculosis. 

Case 10.— A man (L. P.), aged 49, was an inmate of the Tuberculosis 
Division for a period of 9 years. Aside from slight cough, expectoration 
and general debility, he had few sjmptoms. The physical and Roentgen 
findings were characteristic of .fibrotic pulmonary tuberculosis involvmg 
chiefly the upper lobes. During the first 3 years of his stay the sputum 
contained tubercle bacilli on many occasions. During the remaining b 
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years, the sputum was negative to antiformin. The patient died. Post- 
mortem examination revealed grossly a bronchiectatic condition in the left 
upper lobe and healed fibrotic tuberculosis. Microscopic examination 
revealed collapse induration of the lungs and anthracosis but no evidence 
of active pulmonary tuberculosis. 

Case 11.— A man (J. L.), aged 62, was in the Tuberculosis Division for a 
period of about 2 years. Clinically, he was_ suspected of having advanced 
pulmonary tuberculosis with cavity formation, although the sputum was 
negative for tubercle bacilli on 12 occasions. At necropsy, the patient had 
a healed fibrotic tuberculosis of the right upper lobe associated with exten- 
sive bronchiectasis. The right pleura revealed fibrous pleuritis and hetero- 
plastic bone formation. The left pleura revealed calcified tubercles on the 
surface. This patient had a terminal miliary pulmonary tuberculosis that 
did not involve any other organ (Fig. 6). 

Althpugli active pulmonary tuberculosis was not demonstrable 
at necropsy in any of the 3 patients just described, one must pre- 
suppose from the presence at one time of tubercle bacilli in the 
sputum of 2 and the terminal 'miliarj'^ pulmonary tuberculosis in 
the 3d that a healed pulmonary tuberculosis was the cause of the 
upper lobe bronchiectasis revealed after necropsy. The end result 
was the same as in the 8 patients cited previously. 

Summary. Bronchiectasis may involve and be confined to one or 
both upper lobes of the lungs. The clinical and Roentgen findings 
are in keeping with a diagnosis of chronic, fibro-ulcerative pulmonary 
tuberculosis with cavity formation. As a result, the patient sooner 
or later finds himself in an institution for the tuberculous where he 
is apt to remain for many years to be readmitted after discharge. 
Although, in the majority of instances the causative factor in the 
production of these upper lobe bronchiectatic dilatations is a healed 
pulmonary tuberculosis, it is the bronchiectatic condition that is 
clinicallj'- and morphologically the dominant process. In a lesser 
number of instances, a practically healed non-tuberculous chronic 
pneumonitis is the cause of the bronchiectasis. 
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The presence of two lesions in the esophagus points to a probable 
relationship of one to the other. If one is malignant, the assoeiation 
points to the possibility of the benign lesion being, directly or indi- 
rectly, the predisposing factor in the development of the malignant 
lesion. Converselj'-, however, the possibility of the careinomatous 
lesion being the primary lesion, and the benign lesion a direct result 
of it, must be considered in a certain group of cases. 

Fischer, in reviewing the factors which may have a predisposing 
influence in the production of carcinoma of the esophagus mentioned : 
(1) The site of scar formation; (2) injury from instrumentation; (3) 
chronic inflammatory processes, with the development of carcinoma 
in leukoplakia; (4) irritation by alcoholic beverages, and (5) chronic 
irritation from some extrinsic pressure as by aneurysm. Since the 
majority of carcinomas of the esophagus occur at the physiologic 
narrowings, he believes that pressure plays an important part. 
Ewing is of the opinion that anomalies of structure of the esophageal 
mucosa may be predisposing factors in the development of carcinoma 
but their exact importance has not been determined. 

The probable relationship of the anatomic structure of the physio- 
logic narrowings to the production of carcinoma led Benciolini to 
make a postmortem study of the esophagus of 44 men aged between 
45 and 85 years. In 8 of these, he found at the physiologic narrow- 
ings, proliferative clianges which included : (1) definite thickening of 
the mucosal epithelium; (2) round-celled infiltration in the sub- 
mucosa, and (3) a proliferative reaction in the basal layer breaking 
through and disrupting the basal membrane. He does not call 
these changes precarcinomatous, but inflammatorj'- reactions which 
in themselves are of no significance. Since they occur at the usual 
sites of formation of carcinoma they may be of some importance. 

The relationship of cardiospasm to the production of carcinoma 
falls into the group entitled chronic inflammation of predisposing 
causes.® The common occurrence of the new groAvth in the dilated 
portion of the esophagus is noteworthy. Fleiner, in a study of 40 

* Submitted for publication March 27, 1933. 
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cases in which dilatation was present, found 3 in which the lesion 
liad developed in the dilated portion of the esophagus. Comparing 
these to a group of eases of' carcinoma of the esophagus without 
dilatation from cardiospasm, he computed that malignancy was 
likely to occur 25 times more often in the dilated esophagus. Wohl- 
will agreed that dilatation of the esophagus from cardiospasm pre- 
disposes to the development of carcinoma, but he thought that 
Fleiner’s figures were too high. He reported 2 cases representative 
of this group; the patients were men aged 64 and 56. Cardiospasm 
had been present 17 and 15 years, respectively, before carcinoma 
developed. Wohlwill referred to a definitely neurotic background 
in the early symptoms of the first case, and added that if there is a 
functional basis for the production of cardiospasm and if cardio- 
spasm is a predisposing factor in the production of carcinoma, then 
there is a functional disturbance playing a part in the development 
of malignant tumor. Moersch, in his report of cardiospasm among 
infants showed that probably there is no functional element eon- 
cerned in true cardiospasm. Wohlwill felt that prompt elimination 
of the stagnation of food in the esophagus in such cases lessens the 
chance for the development of malignancy. Cade and Morenas, 
Giardina, and Rebattu and his associates, and others reported 
similar cases, the carcinoma developing in the dilated portion of 
the esophagus. 

Neumann, in 1861, recorded the first case of carcinoma developing 
in a cicatrix. Cattell found an epithelioma in a stricture caused by 
lye in a man aged 66. Schirmer found a carcinoma beginning in an 
esophageal cicatrix, at necropsy on a man aged 62, whose history 
had not disclosed any trouble in the esophagus. Magnusson’s 
patient, a man, aged 41, swallowed lye when 18 months old. Symp- 
toms, apparently due to perforation of the esophagus into the right 
lung, developed 8 months prior to his death. At necropsy, a car- 
cinoma was found between the physiologic narrowings of the esoph- 
agus and for this reason Magnusson felt justified in assuming that 
it originated in the scar tissue, extensive evidence of which was 
present in the remaining portion of the esophagus. 

Fetzer reported the occurrence in a man, aged 54, of a benign 
stricture due to pleural adhesions causing kinking of the esophagus, 
and a second stricture caused by earcinoma. 

Ewing stated that the physiologic narrowings form the site of 
diverticula. That these lesions may be associated with carcinoma 
has been shown. One of us (Vinson) reported 3 such cases. In the 
first case only was the carcinoma associated with the diverticulum; 
it was within the sac and extended to the posterior margin of the 
esophageal opening. In the second case, the carcinoma was in the 
middle third and the diverticulum was at the juncture of the pharynx 
and esophagus, whereas in the third case, the carcinoma occurred 
in the upper third and the diverticulum was slightly above the 
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cardia. In a case observed by Kaufmann the inner surface of the 
diverticulum was “lined with a white pultaceous cornified car- 
cinoma,” and in another case the lesion occurred at the entrance 
to the diverticulum. In another of ICaufmann’s cases, a small 
oval isolated tumor was situated on the anterior wall of the esoph- 
agus. “The center of the pale gra}'' red carcinoma showed a long 
depression of slate gray color which diminishing funnel-shaped, 
ended in an anthracotic chalky bronchial Ijmiph node over the right 
bronchus.” 

The invasion of a fibrous poljTi in the esophagus by an epitlie- 
lioma is recorded by Targett. Scliirmer observed an ulcerating 
carcinoma in close proximity to a lipomatous polyp near the cardiac 
end of the esophagus. 

Multiple benign lesions associated with a malignant lesion are 
rare. Dean and Gregg reported the occurrence of tuberculosis and 
carcinoma of tlie esophagus of a patient with syphilis; the dysphagia 
improved following antisj'philitic treatment. Crile and Dinsmore 
saw a man, aged 55, who had a diverticulum, cardiospasm and a 
carcinoma of the esophagus. 

Our search of the literature did not reveal any case of hysterical 
dysphagia in which carcinoma developed in the esophagus, although 
Cameron has stated that the type of mucous membrane seen in the 
esophagus in this condition is prone to undergo malignant degenera- 
tion. Suzman recently recorded a case in which carcinoma of the 
tongue and fauces was associated. 

The cases presented here represent the association of carcinoma 
with 3 benign clinical entities in the esophagus: (1) cardiospasm, 
(2) cicatricial stricture resulting from the ingestion of lye, and (3) 
hysterical dysphagia. 

Case Abstracts. Case 1. — A man, aged 34, was examined at The 
Mayo Clinic April 30, 1925. He had had difficulty in swallowing for 8 
j'^ears, at first mild, with a feeling of obstruction at the cardia on ingesting 
solid food. Later, the dysphagia became more marked and was especially 
pronounced when he attempted to swallow cold liquids. Complete closure 
of the esophagus had occurred on numerous occasions. These periods had 
lasted from 6 to 8 hours at a time. Occasionally he had regurgitated food 
after meals, but this had not occurred during the night. Slight pain in the 
epigastrium was noted at times. Treatment had consisted of the adminis- 
tration of antispasmodic drugs, Arith questionable benefit. He had lost 
58 pounds. 

General examination was essentially negative except for the marked 
emaciation. Roentgenoscopic examination of the esophagus rcA^ealed a 
smooth, obstructing lesion at the cardia with marked dilatation of the 
esophagus. Maj' 3, 1925, the cardia was dilated with a h 3 ’’drostatic dilator, 
and following this treatment, there was complete relief from dysphagia 
although further roentgenographic studj' of the esophagus showed that 
there Avas slight lagging of the barium meal at the cardia. 

During the ne.xt year, the patient gained 40 pounds, but returned to the 
clinic the latter part of June, 1926, because of slight dysphagia. At that 
time, a Ho. 45 French sound was passed through the cardia without obstruc- 
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tion. The patient did not seem to be suffering from sufficient dysphagia 
to necessitate further hydrostatic dilatation, _No further trouble was 
experienced until December, 1931, when the patient began to notice pro- 
gressive dysphagia. When he returned for examination March 25, 1932, 
there had been a loss of strength and 20 pounds weight. Roentgpograms 
revealed the presence of an irregular filling defect in the lower portion of the 
esophagus that extended to vdthin 2,5 cm. of the cardia. Esophagoscopy 
was done, and a large ulcerating lesion, without obstruction, was found on 
the left posterior wall of the esophagus. This lack of obstruction was due 
apparently to the fact that the esophagus was dilated as a result of the 
previous cardiospasm. A section of tissue removed for microscopic study 
showed it to be papillary squamous-cell epithelioma, graded 2. 

The general condition of the patient was good, and it was hoped that 
because of this and redundant esophageal tissue, the lesion could be removed 
at operation. However, on exploration, the growth was found to have 
extended posteriorly, with fixation around the aorta and spine. The con- 
dition was considered inoperable, but deep Roentgen therapj^ was instituted, 
and at the last report, December 26, 1932, the patient was still living. 

This case differs from most of those reported by other investiga- 
tors, as the region of malignant disease was sufficiently extensive to 
produce obstruction in the esophagus and permit an antemortem 
diagnosis. 

Case 2,— A woman, aged 38, came to the clinic for examination January 
24, 1923. At the age of 18 months she had swallowed a solution of lye, 
and following this an esophageal stricture had developed. For 6 years, 
she had experienced more or less trouble in swallowing, but from the age 
of 8 to 32, the sjonptoms of obstruction had been minimal. Dilatations 
were made when she was 15, and following these, there was a pulmonary 
complication that suggested the presence of an esophagobronchial fistula. 
Two years before she came to the clinic for treatment, the obstruction had 
become marked, and she had lost 40 pounds. Dilatations had been carried 
out with moderate benefit, but after each there would be complete closure 
of the esophagus for about 12 hours. 

Examination revealed a stricture in the esophagus, about 31 cm. from 
the incisor teeth. Its appearance on roentgenoscopic examination and at 
esophagoscopy seemed to indicate that the lesion was benign. For 10 
weeks, the stenosis was gradually dilated until a No. 40 French sound could 
be passed without _difficult 5 L The dj’^sphagia became less marked and the 
patient was permitted to return home. Four weeks following the last 
dilatation she experienced a sense of strangulation on swalloudng liquids 
and fever began to develop. Examination disclosed a fistula between the 
esophagus and left bronchus. It was concluded that this was the result 
of the dilatation of scar tissue which had produced partial healing after 
perforation that had occurred 23 years before. Gastrostomj'^ was performed 
May 23, 1923. The patient died September 24, 1924. 

At autopsy, it was found that the esophagus was dense!}'’ scarred and the 
periesophageal tissues were infiltrated, but the entire process seemed inflam- 
matory. Microscopic section of the tissue revealed that it was a squamous- 
cell epithelioma. 

Numerous cases of this type have come under observation. It is 
likely that the scar tissue produced in the esophagus by the swallow- 
ing of lye is a predisposing factor in the developing of malignant 
degeneration. However, it is remarkable that, in our experience, 
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a malignant lesion in the esophagus has not followed a benign 
stricture from any other cause than lye. 

Case 3. — A woman, aged 39, came to the clinic July 26, 1929. Nine 
years prewously she had noted mild choking sensations, but tliis had been 
relieved by tonsillectomy. One 5 'ear before admission, she began to have 
trouble in swallowing especially when attempting to eat solid foods. 
There had been a slight loss in weight, and rather marked anemia had 
developed. 

At examination, the obstruction was noted high in the esophagus. The 
concentration of hemoglobin was 42 per cent (Dare), and erythrocytes 
numbered 4,250,000 per c.mm. All the upper teeth were absent, and few 
remained below. There was a full denture above and a partial plate below. 
The corners of the lips were cracked and the tongue was smooth. The spleen 
could not be palpated. Examination of the esophagus revealed nothing 
abnormal, and foUondng the passage of a No. 41 French olive into the stom- 
ach, the patient was relieved completeb’' from dj'sphagia. She remained 
well for years. 

In January, 1932, dysphagia returned and was associated with soreness 
of the tliroat, but when the patient was again examined in September, 1932, 
her general condition seemed better than at the time of the first examination. 
The concentration of hemoglobin was So per cent. Examination of the 
esophagus revealed an ulcerating lesion at the introitus, and tissue re- 
moved for microscopic studj^ was reported to be squamous-cell epithehoma, 
graded 3. 

In the observation of patients suffering from carcinoma of the 
esophagus one is impressed with the long history of dysphagia in a 
small group of cases. In a few cases, we have felt that functional 
dysphagia had been present for many years before carcinoma had 
appeared, and in several cases of definite hysterical dysphagia, 
malignant degeneration occurred a few' years subsequently. 

Summary. The literature relating to benign lesions of the esoph- 
agus, wdiich seem to increase the predisposition of the esophageal 
mucosa to the development of carcinoma, is review'ed. Three cases, 
cardiospasm, stricture caused by lye and hysterical dysphagia, 
respectively, each associated with the development of carcinoma of 
the esophagus, are recorded. It is believed that the case of hysterical 
dj'sphagia is the first reported in wdiich carcinoma of the esophagus 
has developed. 
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(From the Second Surgical Division of the Roosevelt Hospital.) 

The subject of caremoma of the large bowel has been receiving 
mucli attention in the past few years. The signs and symptoms of 
this disease, as described in the textbooks, are so numerous as to 
be confusing. It would seem that any abdominal complaint might 
indicate new growth. In order to attempt to clarify the subject, or 
at least to establish the signs and symptoms of chief significance, 
it was determined to review a typical group of such cases. An 
analysis has been made of 5.3 carcinomas of the colon admitted to ' 
this Division in the 10-year period, January 1, 1922, to December 
, 31, 19,31. 

These cases were grouped as follows: 


Localion, Age Incidence. 


Cecum 

7 

Under 20 . 

1 

Ascending colon . 

... 6 

20 to 29 . 

2 

Hepatic flexure . 

... 6 

30 to 39 . 

3 

Transverse colon 

... 5 

40 to 49 . 

9 

Splenic flexure 

7 

50 to 59 . 

14 

Descending colon 

. . . 4 

60 to 69 . 

14 

Sigmoid colon 

. . . IS 

70 to 79 . 

9 


— 

SO on . 

1 


53 


— 




53 


Symptoms. The average duration of symptoms on first ’observa- 
tion has been found to be S months. The usual story was that of 
an ailment mild at first, gradually becoming more severe, and finally 
forcing the patient to consult a physician. Frecjuently the diagnosis 
failed to be made by several physicians before some careful man 
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discovered the disease. In such cases the outstanding complaints 
were abdominal discomfort or pain and Aveight loss. 

1. The abdominal discomfort at first AA'as apt to be A'-ague and 
diffuse, giving rise later to a dull pain that was not sufficient to 
interfere with work. The patients frequently believed that an 
“indigestion” Avas present, and related a history of use of cathartics 
and dietarjr restriction. Later, if the neoplasm invoh’-ed the right 
half of the colon, pain was referred to the right loAver or upper quad- 
rants, usually the lower. If the left half Avas inA^olved, the pain 
was referred to the umbilical region or below, rarely to the left 
colonic region. A few of our patients had continuous discomfort; 
the great majority had periodic attacks of pain. As the obstruction 
increased, attacks of colic became more frequent and pronounced. 
In the severe attacks of colic, the pain was usually referred to the 
same site as when the pain was dull. We were unable to elicit any 
histor 5 '^ of abdominal discomfort in 4 cases. Tavo of these had 
cancer of the ascenduAg colon, and 2 of the sigmoid colon. 

2. Weight loss Avas the second prominent symptom. At least 10 
pounds, and usually more, Avere lost, while 1 case had lost 80 pounds. 
FiA’-e patients Avith annular carcinoma of the left colon had no loss 
of weight. 

3. Constipation is regarded as an outstanding feature of carcinoma 
of the large bowel. It is more pronounced in lesions of the left 
half than of the right half of the colon. Much to my surprise, 
one-ihird of the cases obserA^ed ncA^er complained of constipation. 
How much this may haA’’e been due to the use of mineral oil and 
other regulators of the bowel, it is difficult to discover. Certainly 
the wide use of mineral oil has been a large factor in helping to 

" soften feces so that obstipation is less frequently obserA'^ed. Of the 
two-thirds that complamed of constipation, Ave noted an almost 
uniform report that the constipation gradually became more and 
more severe. Such patients often Avere bothered by borborygmus, 
increased flatus, and belching. 

4. Diarrhea in growths aboA'e the rectum is an almost negligible 
symptom. The conventional idea is that the typical case reported 
alternating periods of constipation and diarrhea. We had onlj' 3 
such cases. 

5. Blood in the stool Avas not reported for any tumor situated 
beWeen the cecum and the splenic flexure in cases of cancer. From 
this point to the rectum there were many reports of blood in the 
stool. Of the 18 carcinomas of the sigmoid, 7 reported blood. 
Occult blood AA-as not searched for in a sufficient number of cases to 
warrant conclusions; I am inclined to belieA’e that a careful search 
after a sufficient period on a meat-free diet might be helpful in 
diagnosis. 

6. hlucus in the stool Avas rarely mentioned by the patient, yet 
in a fcAA' cases there Avas marked evidence of both mucus and Iflood. 
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This was likely to be the case in cancers of the lower sigmoid, where 
the anatomic differentiation between sigmoid and rectum becomes 
diffieult. 

7. The tumor mass n^as felt only once by rectum. This was in a 
case in which the growth prolapsed from the sigmoid into the rectum. 
At operation its location was found to be well up in the middle 
sigmoid. Above the limit of sigmoidoscopic examination palpable 
abdominal tumor may be found. In 38 cases where the question 
of a mass was considered in the history, there were 25 in which a 
tumor could be palpated and 13 in which no tumor could be felt. 

8. Secondary anemia was present to a moderate degree in many 
cases, and to a marked degree in a few. The poljTJoid types of 
groAvth, rather than the annular cancers, seemed to be associated 
with the more marked secondary anemias. Their surfaces erode 
more readily and bleed more freely into the intestine. 

9. Obstruction may be chronic or acute. The chronic partial 
obstruction arises from annular or 'polypoid growth in the colon. 
In the annular type there develops a submucous growth in which 
there is much fibrous tissue. Usually there is but little ulceration. 
In time the lumen becomes narroiv because of contracture of the 
scar tissue. In the polypoid tjqDe the tumor grows into the lumen 
from a part of the wall. This form is often accompanied by necrosis 
of the growth folloAved by ulceration of the mucous membrane. 
Obstruction, in its early stage, may give rise to borborygmus and 
other symptoms of colonic irritability. Of our cases 85 per cent gave 
indications of some chronic obstruction. The degree of obstructive 
symptoms is largely influenced by the segment of bowel involved. 
In the right half of the colon the contents are liquid, and they find 
but little difficulty in going through a stenosed lumen. In the left 
half the contents lose their fluid character to become formed, so 
that much less stenosis is required to cause obstructive symptoms. 

Acute obstruction arises when the lumen becomes suddenly 
occluded or when the tumor causes an intussusception. In the 
annular growth acute ileus results when the narrow lumen becomes 
plugged. The polypoid growth causes acute ileus when ulceration, 
acute inflammation and edema occur. 

In our series 1 case of acute obstruction, due to intussusception, 
occurred in carcinoma of the cecum. Between the cecum and splenic 
flexure no other case of obstruction occurred. One-third of the 
patients suffering from cancer of the bowel below this point required 
emergency surgery because of acute obstruction. 

Roentgen ray study of the gastro-intestinal tract has become 
increasingly useful in diagnosis. In the study of tumors of the large 
bowel one depends on the administration of barium by mouth and 
by anus. Of the two methods, the barium enema is the more import- 
ant. ^ The diagnosis of growth in the bowel is dependent on demon- 
stration of infiltration of the gut wall, with narrowing of its lumen. 
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In eai’ly cases, with carcinoma above the rectosigmoid, barium may 
fill out the lumen above and below the growth in such a manner 
as to fail to show the lesion. This error may be avoided by 
taking a sufficient number of films from different angles. But 
more important still is the necessity for fluoroscopic examination 
of the barium enema. With this method the barium may be seen 
to enter and fill out the bowel as it proceeds. One thus has a splendid 
opportunity to see any defect or deformity in the bowel wall. 
Of our 40 cases with reported Roentgen ray findings, 31 had positive 
diagnosis, 4 were questionable, and 5 were reported negative. 

Differential Diagnosis. 1 . Chronic Dr\'ERTicxH.iTis. One source 
of error in Roentgen diagnosis should be emphasized. Such an 
■ error occurs when new growth of the colon is diagnosed as chronic 
diverticulitis. As previously stated, we are dependent on infiltra- 
tion of the gut wall with narrowing of the lumen for our diagnosis 
of cancer. In diverticulitis there may occur a single diverticulum, 
associated with a chronic inflammation, that simulates new growth. 

In this condition it is practically impossible to make a pre-operative 
differential diagnosis. At operation, the problem is still great. 

It has been my fortune to assist at several major operations on the 
colon where the lesions were thought to be malignant but which 
subsequently were proven to be the result of inflammation associated 
with diverticulitis. It is a most difficult problem. Eggers^ recently 
has emphasized this fact, again, by reporting 2 cases of diverticulitis 
that had carcinoma of the bowel associated with them. He does 
not believe that diverticulitis is a precancerous disease. He reports 
these cases as showing the presence of cancer in areas in which the . 
Roentgen ray had demonstrated chronic diverticulitis. The clue 
to the correct diagnosis must be found elsewhere. “So far as can 
be made out from statistics, bleeding associated with diverticulitis 
of the colon alone occurs in 5 per cent of these cases. It is evident, 
therefore, that great care must be taken to avoid overlooking car- 
cinoma of the colon when there has been bleeding and a diagnosis 
of diverticulitis has been made by Roentgen ray. In my own cases, 
if I had depended on the Roentgen ray diagnosis of diverticulitis 
with bleeding, an error would have been made in 75 per cent of the 
cases, while if operation had been carried out in all cases, the opera- 
tion would have been an error in but 25 per cent. It is exceedingly 
dangerous to make a diagnosis of diverticulitis of the colon even 
with the aid of the Roentgen ray when there is bleeding associated 
with it.”- 

2. Chronic ULCERATrvE Colitis. In illustration of the diag- 
nostic problem involved in diflerentiating between this condition 
and cancer, the following case is cited; 

Case Abstract (B30S20).— B. A., aged 27, female, 3 years before admis- 
sion, had a severe attack of abdominal colic. This was relieved by flatus 
and loose stool, with blood and mucus. Gastro-intestinal series subse- 
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quently were reported negative. For 2 j''ears the patient enjoyed good 
health and gained in weight. She then began to have similar attacks 
although varying in severity. She went to a rectal specialist at that time. 
He ordered a barium enema and a gastro-intestinal Roentgen ray examina- 
tion. The report was negative for disease. Sj^ptoms persisted, with 
freedom from attacks of 1 to 3 months’ duration. The later attacks were 
quite severe, vdth lower abdominal pain, nausea and vomiting, and no 
relief afforded by enemas or irrigations. Suddenly some flatus would be 
expelled, and feces, blood and mucus would follow ivith relief of symptoms 
until the next attack. Finally the patient changed doctors and the third 
Roentgen ray examination demonstrated a growth in the splenic flexure. 
This diagnosis was confirmed at operation. This patient was interesting 
because of her age, the duration of s 3 mptoms, the complete failure of two 
Roentgen ray examinations, and the fact that the colon specialist was con- 
tent to treat her for almost a year as a case of ulcerative colitis. 

3. Peritoneal Abscess. 

Case 2 (B21404:).— S. E., aged 40, female, had been sick for 2 weeks 
with pain in the left lower quadrant of the abdomen. Examination showed 
an ill-defined mass in the pelvis, and tenderness in the left vaginal fornix. 
There had been no constipation and no suggestion of intestinal disease. 
White blood cells, 11,000 and polymorphonucleps 80 per cent. Operation 
for drainage of a pelvic abscess revealed carcinoma of the sigmoid with 
localized perforation. 

4. Ovarian Cyst. I have assisted at three gynecologic operations 
(not reported in this series) at .which, the pre-operative diagnosis 
being left ovarian cyst, carcinomas of the bowel "were found. At 
times it is admittedly difficult to differentiate betw^een these condi- 
tions, but the possibility of cancer of the sigmoid must be borne in 
mind and a more frequent use made of the barium enema with 
Roentgen ray study to exclude it. 

5. Hyperplastic Tuberculosis. Hyperplastic tuberculosis is 
usually confined to the cecum and ascending colon. It bears a 
striking resemblance to malignancy in its clinical history and labor- 
atory findings. The patient has abdominal pain, and loss of iveight, 
but as a rule its course is slower and more insidious. A 3-year 
history of illness is usual in this disease, as compared with our 
average 8 months in malignancy. Both produce secondary anemia, 
and both may give constipation and partial obstruction. The 
average age of incidence is lower in tuberculosis. The Roentgen 
ray differentiation may be exceedingly difficult. The presence of 
tuberculosis elsewhere may be helpful to the diagnosis. Even at 
operation the distinction may be difficult. 

6. Granulo^lv. Granuloma of the cecum is a pathologic entity 
that is met now and then. Its cause is not well understood, and its 
diflerential diagnosis from carcinoma and hyperplastic tuberculosis 
is quite difficult. At operation one meets thickened gut walls often 
with narrowing at one area and thickening and dilatation proximal. 
The mesenteric lymph nodes may or may not be enlarged. In the 
single ease in my personal experience, I performed a resection 
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under the impression that I was dealing with a tuberculosis of the 
cecum. Others have performed similar operations mistaking the 
condition for carcinoma of the cecum. 

Summary. 1. Carcinoma of the colon is a disease of middle and 
late life. 

2. Chief symptoms are abdominal discomfort and loss of weight. 

3. Partial obstruction with its characteristic symptoms is usually 
present. 

4. Acute ileus is an important symptom in malignancy of the 
left side of the colon. 

'5. Roentgen ray examination should be helpful when both films 
and fluoroscope are used. 

6. The disease must be differentiated from: (a) clwonic diver- 
ticulitis; (b) chronic ulcerative colitis; (c) peritoneal abscess: (d) 
pelvic and ovarian disease; (c) hjqierplastic tuberculosis; (/) granu- 
loma. 
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Chauffard, Laroche and GrigauP state that the blood cholesterol 
in nephritic subjects without uremia is usually high, but with 
increasing nitrogen retention it tends to fall as if there were an 
inverse relation between urea and cholesterol. Schmidt- shows 
that hj^ercholesterolemia frequently occm’s in patients with 
Bright’s disease, high blood pressure and related conditions; when 
there is marked renal insufficienc.y, the cholesterol content of the 
blood falls and may even become subnormal; he stresses the prog- 
nostic significance of his data. Henes^ declares that all cases of 
chronic nephritis terminating fatally in coma show a hypocholes- 
terolemia. Epstein and Rothschild^ describe the high blood choles- 
terol of chronic “parenchymatous” nephritis which, they shoAV, falls 

• * Aided by n grant from the Josiah Mac 3 ', Jr., Foundation. 
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with the onset of ui’emia. CampbelP thinks that the cholesterol 
values are high in chronic “parenchymatous” nephritis, less so in 
chronic “interstitial” nephritis, and declares that in the latter 
condition a fall in the blood cholesterol occurs if uremia begins. 
Lesne, Zizine and Sylvestre® note a hypocholesterolemia in cases 
of severe acute nephritis. Fleming^ calls a falling blood cholesterol 
a poor prognostic sign portending uremia, irrespective of the presence 
or absence of edema. 

In contrast with the literature cited above, Bennett, Davies and 
Dodds® speak of the blood cholesterol being normal usually in 
nephritic patients where uremic and cardiovascular changes domi- 
nate the picture, as compared with the high cholesterol reading in 
“nephrosis.” 

Still further contrast is afforded by the analyses of Maxwell,® 
indicating that a persistently elevated plasma cholesterol occurring 
in patients who had been edema-free for a long period is often 
associated with the early onset of uremia. Yet (according to 
Maxwell), the cholesterol is normal or low in m-emia. 

Material and Methods. In the present paper the data of 24 cases 
of chronic Bright’s disease are submitted. Only the significant 
results are tabulated but, in all, over 200 simultaneous determina- 
tions of the whole blood urea nitrogen and the plasma cholesterol 
were made. The majority of these cases were studied for 2 or more 
years, alternately in the wards of the New York Post-Graduate 
Hospital and in private practice. 

Prior to 1928, the whole blood urea nitrogen was determined 
according to the method of Myers since then by the gasometric 
urease method of Van Slyke.^^ The plasma cholesterol was deter- 
mined chiefiy by Sackett’s method*® modified since 1931 by the 
temperature control procedure used in this laboratory;*® rarely by 
the method of Myers and Wardell.*'* 

The numerous analyses in the literature on the cholesterol content 
of the blood indicate that a plasma cholesterol from 160 to 230 mg. 
per cent may be considered as “normal.” We have often observed 
a plasma cholesterol (in single blood studies) as high as 250 mg. per 
cent in “ normal” fasting subjects (laboratory workers, interns, etc.). 
For these reasons we have considered a plasma cholesterol below 
160 mg. per cent as subnormal (hypocholesterolemia), from 160 to 
230 mg. per cent as the average normal range, from 230 to 250 mg. 
per cent as suggestive of hypercholesterolemia but still within the 
normal limits, and above 250 mg. per cent as definitely elevated 
(hypercholesterolemia) . 

Analysis of Data. Table 1 comprises the data on the simultaneous 
determinations of the whole blood urea nitrogen and the plasma 
cholesterol in 9 patients who died in m'emic'' coma. The terminal 
urea nitrogen is high— over 100 mg. per cent in S of the 9 cases. 
The plasma cholesterol, terminally, is low or average normal (as 
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low as S3 mg. per cent in Case 3) in all cases except Case 9. In 
this patient the last cholesterol determination (250 mg. per cent) 
was made 2 days before death. There is a reasonable likelihood 
that the cholesterol on the daj'^ of death was lower than 250 mg. 
per cent; for example, we may cite Case 8, in which the cholesterol 
fell from 217 to 178 mg. per cent in 24 hours before death occurred 
in memia. 

From a study of Table 1 (and a comparison with Table 3) we 
observe that the finding of a low plasma cholesterol in a patient 
with marked nitrogen retention is of more prognostic value as to 
predicting death in uremia than the level of the blood urea nitrogen. 
For example, of the patients dying in uremic coma manifesting a 
low plasma cholesterol. Case 2 had a terminal urea nitrogen of 
100 mg. per cent, Case 4, 86 mg., and Case 9, 119 mg. Yet, in 
Table 3 we have recorded patients with a high plasma cholesterol 
who did well and were relieved of uremic sj’^mptoms although the 
blood urea nitrogen was as high or higher than the 3 fatal cases 
cited. Moreover, in any individual case the same fact is often 
observed. We have seen patients feeling Avell and going about 
their work for months with a blood urea nitrogen almost as high as 
(rarely higher than) that recorded at the time of death. At the 
time when they were ambulatory the plasma cholesterol was high; 
terminally the cholesterol was low. 

There appeal’s to be no close relation between the height of the 
plasma cholesterol and the degree of edema manifested by these 
patients. In Case 1 there was ho appreciable difference in the 
amount of edema when the cholesterol ranged from 477 to 667 mg. 
per cent on the one hand, as compared to the edema noted when 
the cholesterol ranged from 200 to 172 mg. per cent, on the other. 
In Case 9 fluctuations of the plasma cholesterol from 416 to 250 mg. 
per cent were accompanied by no parallel variations in edema. 
A cholesterol of 285 mg. per cent in Case 4 is accompanied by no 
edema, though marked edema is associated with a cholesterol of 
172 mg. per cent in Case 1 and 238 in Case 9. 

Table 2 shows 3 cases of chronic Bright’s disease dj’ing of inter- 
current infection— 2 of pneumonia and 1 of erysipelas. At the 
time of death the plasma cholesterol was oA’-er 325 mg. per cent in 
each case. This is in distinct contrast with the low I'^alue for 
cholesterol observed in 9 cases dying in uremia. Thus, while a high 
plasma cholesterol enables us to reassure the patient that uremia 
is not imminent, it does not preclude the possibility of death from 
causes other than uremia. 

As in Table 1, so in this group, no constant relation is observed 
between the height of the plasma cholesterol and the degree of 
edema. Case 11 had a plasma cholesterol of 326 mg. per cent and 
praetically no edema; the cholesterol of Case 10 was not significantly 
higher (385 mg. per cent) but the patient was markedly edematous. 



Table 1.— Simultaneous DeterminatioxVS of Blood Ukea Nitrogen and Plasma Cholesterol in 9 Patients Dying in 
Uresiic Coma Following Renal Insufficiency op Primary or Secondary Contracted Kidney. 
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Tablt: 2.— SiMTJi,TAirEOTJs Detehminations op Beood Ukea Nitrogen and 
Plasma Cholesteroii in 3 Patients M'ith Chronic Diffuse Glomerular 
Nephritis Who Died of Causes Other Than Uremia. 
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The plasma cholesterol is above 300 mg. per cent in e%'ery case at the time of death. 


Table 3 details a series of observations on tlie simultaneous whole 
blood urea nitrogen and the plasma cholesterol in 12 patients with 
clu-onic Bright’s disease. These individuals, despite marked, mod- 
erate or slight elevations of the lurea nitrogen, are alive and feeling 
well and, in most instances, carrying on their usual business or 
professional activities. The plasma cholesterol is over 200 mg. per 
cent in 10 of the 12 patients. This is in distinct contrast to the 
cases in Table 1. 

As has already been pointed out, in 3 instances among the cases 
in Table 3 the blood urea nitrogen was actually as high or higher 
than that of some of the fatal cases. Nevertheless, these patients 
recovered from their pre-uremic symptoms and were able to return 
to work; the cholesterol at the time they manifested a high blood 
urea nitrogen, headache, vomiting, etc., was over 200 mg. per cent. 
(Of the 12 cases listed in Table 3, all but 1, Case 13, are alive today. 
Case 13, male, aged 19 years, lived 4 months after the last recorded 
date; he died elsewhere and we are unable to furnish the terminal 
data.) 

It is significant that the patients who are doing well have a high 
plasma cholesterol although there is little edema. This is a group 
conspicuous for its elevated cholesterol, yet it is also characterized 
by little or no edema. 



Table 3.-Simultan-eoes Detbkminations of Blood Urea Nitrogen and Plasma Cholesterol in 12 Patients With 

Chronic Diffuse Glojierular Nephritis Alive and Doing Well. 
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Table 4. — The Cholesterol Content of the Plasma in Cachectic and Anemic 
Non-nkphritic Patients (Tubekchlosis, Aimyloidosis, Carcinoma, 
Aplastic Anemia and Subacute Bacterial Endocarditis). 


Case 

No. 

Age, 

yrs. 

Diagnosis. 

i 

Whole i 
blood 
N.P.N., 
mg. per 
100 cc. 

Plasma 
choles- 
terol, 
mg. per 
100 cc. 

Remarks. 

1 

33 

Bilateral caseous pneumonic tuberculosis 

1 i 

27 

134 

Duration of 4 yrs. 

2 

20 

Bilateral caseous pneumonic tuberculosis; j 
amyloidosis 1 


133 

Duration of 1 yr. 

3 

31 

Tuberculous peritonitis 1 


113 

Duration of 2 yrs. 

4 

37 

Unilateral caseous pneumonic tuberculo- ; 
sis; empyema 

Bilateral caseous pneumonic tuberculosis ' 

si 

132 

! Duration of 3 yrs. 

5 

28 


Trace 

Duration of ^ yr. 

6 

28 

Unilateral caseous pneumonic tuberculo- 1 
sis; empyema. 

Bilateral caseous pneumonic tuberculosis; ; 
amyloidosis 

27 

127 

Duration of 7 yrs. 

7 

32 

30 

127 

Duration of ^ yr. 

8 

49 

Adenocarcinoma of esophagus; marked 
secondary anemia 

30 

113 

Hb., 17%; eryth., 
1,790,000; corp. 
vo!., 14.5%. 

9 

55 

Aplastic anemia (Roentgen ray) 

29 

109 

Hb., 26%; eryth., 
1,400,000; lets., 
1900. 

10 

27 ; 

1 

Subacute bacterial endocarditis; right 
upper and middle lobe pneumonia; ' 
right empyema; fibrinopurulent peri- 
carditis 

49 

i 

136 

Hb., 63%; eryth., 
,3,090,000. 


The marked hjTDOchoIestcrolemia ob8er\’ed in non-nephritic patients with cachexia and anemia 
is e\ident from the cases cited above. In 1 instance (Case 5) the plasma cholesterol was so 
low that accurate colorimetric estimation was not possible. 


Cases 20, 22 and 24 illustrate a point which deserves emphasis. 
At times in the course of the disease a low plasma cholesterol was 
reached (150, 161 and 133 mg. per cent, respectively). Yet, since 
this occurred when there was practicallj' no nitrogen retention, no 
uremic symptoms were observed. One patient (Case 22) felt 
poorlj^ when the cholesterol fell from 226 to 161 mg. per cent within 
9 days, although the blood urea nitrogen increased from 18 to 29 mg. 
per cent. It would thus appear that a loro ‘plasma cholesterol is 
prognostic of death in uremia in a case of Bright's disease only at a 
time when the blood urea is elevated; at other times the cholesterol 
may fall without the threat of a fatal outcome. 

Discussion. The general facts that a low or subnormal plasma 
cholesterol is associated with impending death in lu-emia in patients 
with advanced Bright’s disease, while a high plasma cholesterol indi- 
cates a favorable outcome so far as uremia is concerned, have been 
discussed in the analyses of the 3 tables presented. There remains 
the consideration of the possible cause for the decreased plasma 
cholesterol observed in cases with a poor outcome. 

Three main approaches suggest themselves: I. The existence 
of an inverse relation between the plasma cholesterol and some 
other blood constituent: (o) urea, (5) plasma proteins. II. The 
effect of cachexia. III. The effect of anemia. 
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L (o.) Since a low plasma cholesterol is observed in uremic 
subjects with nitrogen' retention, it may be inferred that as one 
constituent (urea) rises, the other falls. This view has been ex- 
pressed by Chauifard, Laroche and Grigauti and by Schmidt.^ 
Considering the various types of Bright’s disease in them broad 
aspects, it is true that in those forms in which the blood urea nitrogen 
is normal or but slightly elevated are those in which the plasma 
cholesterol is high, e. g., chronic diffuse glomerular nephritis with 
a “nephrotic” component. The converse, a low plasma cholesterol 
and marked nitrogen' retention, is not as clear as this. Throughout 
the tables presented, it will be observed that fluctuations in the 
urea nitrogen content of the blood are often accompanied by inverse 
changes in the plasma cholesterol ; at other times, the tendency to 
such an adjustment is offset by various compensatory factors which 
render it difficult to note such a relation uniformly. Recent investi- 
gations carried out in this laboratory have shown that an increment 
in the blood ur^a following the ingestion of urea by human subjects 
is often accompanied by a striking diminution of the plasma chol- 
esterol;'^ this reciprocal relation, however, is observed more fre- 
quently experimentally than clinically. 

(/;) We were unable to observe any constant relation between 
the plasma cholesterol and the total plasma proteins. Van Slyke 
and his associates'® found that the plasma proteins tend to rise before 
death from renal insufficiency; in many of our fatal cases a terminal 
rise was observed. It might be assumed that the cholesterol falls 
as the proteins rise in order to maintain osmotic balance (Fishberg''^). 
Yet, in Table 3 total plasma proteins of 6.2 gm. per cent and 6.9 
gm. per cent are accompanied by a high cholesterol, Avhile an ex- 
tremely low plasma protein (2.5 gm. per cent in Case 22) is asso- 
ciated with a decreased cholesterol (161 mg. per cent). A subnor- 
mal plasma cholesterol (83 mg. per cent; 112 mg. per cent) in Case 3, 
Table 1, is not accompanied by a high plasma protein content (as 
might be expected if the osmotic pressure adjustment theory held 
true) but in fact by a low value (4.7 gm. per cent). Thus, the pos- 
sibility is suggested that other compensatory factoi’s tend to modify 
and, at times, even nullify this inverse relation between the choles- 
terol and protein content of the plasma, which theoretical and 
experimental considerations would lead us to believe probably exists. 

II. The hypocholesterolemia observed in uremia may represent 
the usual finding in cachexia.'® 

III. ^ The low plasma cholesterol observed in patients with non- 
nephritic anemia (pernicious anemia, chlorosis, aplastic anemia, 
etc.) has been recorded by many observers. Muller'® and Peters 
and Van Slyke'® have recently reviewed the literature on this 
subject. Table 4 shoAvs a representative group of 10 non-nephritic 
patients Avith marked cachexia and anemia. The extremely Ioav 
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plasma cholesterol observed in such instances is evident from the 
protocol. It appears probable, therfore, that the diminished chol- 
esterol content of the plasma observed in cases of Bright’s disease 
dying of retention uremia may be due to such contributing factors 
as cachexia and anemia. 

Conclusions. 1. In cases of chronic Bright’s disease with marked 
nitrogen retention, a low plasma cholesterol foretells death in 
uremia. In most cases this low reading is observed at an appre- 
ciable interval before death; in rare cases such a level is found only 
about 24 to 48 hours before exitus. 

2. An elevated plasma cholesterol indicates a good prognosis as 
to recovery from pre-uremic symptoms but does not preclude the 
possibility of death from causes other than uremia. 

3. There appears to be no close relation between the height of 
the plasma cholesterol and the degree of edema in patients with 
chronic Bright’s disease. 

4. There is some clinical evidence of a reciprocal relation between 
the blood urea and the plasma cholesterol; at other times this 
relation is offset by other factors. A constant inverse relation 
between the plasma proteins and cholesterol was not observed. 

5. The diminished cholesterol content of the plasma observed in 
cases of Bright’s disease dying of retention uremia is probablj’’ due 
to such contributing factors as cachexia and anemia. 
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ACCIDENTAL HYPODERMIC TRANSMISSION OF MALARIA IN 

DRUG ADDICTS. 

By L. McKendree Eaton, M.D., 
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ATTENDING PHYSICIAN, COOK COUNTY HOSPITAL, 

CHICAGO. 

(From the Department of Medicine, Cook County Hospital, and the Department of 
Medicine, Northwestern University Medical School.) 

Two malarial patients, habitually taking heroin intravenously, 
entered Cook County Hospital in December, 1932. Neither patient 
had recently inhabited a recognized malarial district. Both denied 
previous attacks of chills and fever. One of the patients stated 
that many of, his addict friends were similarly ill with chills and 
fever. However, they avoided hospital treatment for fear of reduc- 
tion or withdrawal of their drugs. A laboratory technician, who 
had worked in this particular ward for 4 years, observed that he 
had never seen a malarial patient who was not a drug addict. 

We suspected that the disease was accidentally transmitted 
when we learned of the non-sterile technique and the habit of group 
injection practised by the drug addicts. It is their custom to con- 
gregate in groups of 3 to 12 or more for administering the drugs. 
Heroin is most frequently used at present, due to the prohibitive 
cost of morphin. The drug is dissolved in tap water. The solution 
is drawn into a medicine dropper. Strips of paper are wrapped 
around the tip of the dropper so that the hjqiodermic needle can 
be attached. The first recipient inserts the needle into a vein, at 
which time blood flows back into the barrel of the dropper. Then, 
he injects his portion of the drug. The hjqiodermic outfit and 
remaining contents are then passed to others of the group, who 
repeat the process. The instruments are never sterilized. 

Artificial transmission of malaria is common in the treatment of 
general paresis. Accidental transmission has occurred in blood 
transfusions as described by Korabelnilvoff^ and Decourt.- WenyoiF 
described the infection of 10 men with malignant tertian malaria 
by non-sterile administration of salvarsan. The apparatus con- 
sisted of a receptacle, rubber tube with glass tube window, and 
sterile needle. The needle was inserted, the receptacle lowered so 
that blood flowing back to the window indicated that tlie needle 
was in place. The needle, but not the tube, was changed for each 
injection. Netter‘‘ reported a similar case. 

Knowing the above facts, we can assume tliat the methods in 
vogue among the addicts of Chicago would tend to tlie dissemina- 
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tion of malaria from those afflicted with the disease. We undertook 
this study, seeking evidence for the transmission of malaria among 
addicts by the hj^Dodermic needle and the importance of this mode 
of spread. 

Methods of Study. First, we attempted to examine as many 
addicts as possible for malaria. In spite of cooperation given us 
by 2 addict malarial patients whom we had treated, their friends 
refused to come for examination. Some feared legal retention and 
others withdrawal of heroin. 

Second, thwarted in the first plan, we turned to the analysis of 
the case histories of all patients diagnosed as malarial in Cook 
County Hospital from January 1, 1925, to March 5, 1933. 

We utilized the histories of 197 patients. Of these, the parasite 
was demonstrated in 163 instances. In the charts of the remaining 
34 patients, none addicts, the tj^iical history and course, the finding 
of a palpable spleen, and the immediate response to quinin therapy 
forbade their discard as non-malarial. 

For purposes of studj”^ we found it convenient to divide the cases 
into the following three groups: 

1. Those found to be addicts. 

2. Those non-addicts who gave a history of recurrent attacks of 
malaria or primary infection most probably contracted in the South. 

3. Those non-addicts who denied exposure outside of Chicago 
and its environs. 

Analysis of Histories. In 170 histories a definite statement as to 
locality of possible contraction of malaria occurred. Of these, 112 
patients, exclusive of addicts, undoubtedly contracted the disease 
in the Southern states. Thirty-eight patients, who were not found 
to be drug addicts, denied exposure outside of the Chicago area. 
Twenty were morphin or heroin addicts and only 1 of these could 
have contracted the disease in the South. Thus, we found, with one 
exception, that addicts with malaria did not give the usual history 
of onset or recent exposure in a recognized malarial district. 

Figure 1 presents data as to the time of onset of malaria in the 
three groups comprising 170 patients. The onset in the addicts 
with malaria was quite evenly distributed throughout all months 
of the year. The onset in non-addicts, contracting the disease in 
Chicago, occurred only between July and October, inclusive. In 
those contracting the disease in the South or suffering recurrent 
attacks, the onset was most frequent in the summer and early fall 
months. Thus, we found the onset of malaria in drug addicts to 
show no seasonal increase, as in natural infection, but to occur as 
one would predict if the infection were accidental and artificial. 

Figure 2 presents data as to the number of each group of malarial 
patients admitted to Cook County Hospital during each year 
studied. From 1925 to 1930, only the occasional malarial patient 
was found to be a drug addict, in 1931 and 1932, the number of 
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MONTH ADninEJ 

Fig. 1. — Mon6h of onset of malaria in addicts and non-addicts. 



YEAK ABMITTEB 


Fio. 2. The total number of patients (nearest round numbers) admitted to Cook 
Coimty Hospital during the years studied were as follows: 1925, 41,000; 1920, 41,000- 
1927, 43,000; 192S, 48,000; 1929, 48,000; 1930, 50,000; 1931, 50,000; 1932, 03,000. 



682 HYPODERmC TRANSMISSION OF jMALARIA IN DRUG ADDICTS 

addict malarial patients definitely increased, out of proportion to the 
increase in total admissions. In the latter year 35 per cent of all 
,adult male malarial patients admitted to this hospital were heroin 
addicts taking the drug liiipodermically. The number of patients 
contracting the disease in the South definitely decreased after 1929, 
although total admissions increased. The number of non-addict 
patients contracting malaria in Chicago remained about the same 
except for a marked increase in 1930. In that year more patients 
contracted the disease in Chicago than in the South. 

During the period studied, there were 20 histories of malaria 
in drug addicts. This included 17 patients, 3 being readmitted 
once. All habitually took morphin, beroin, or both, either intra- 
venously or subcutaneously. The malarial parasite was demon- 
strated in every case. In 14 of the 17 patients it was identified as 
Plasmodium vivax. Seven patients suffered single infection and 7 
others a double infection. In the charts of 3 patients, the specific 
identity of the parasite was not recorded. All patients were adult 
white males. Patient “A” knew 7 of the other 16 patients and 
admitted sharing injections with 4 of them. Patient “B” knew 5 
and remembered injections with 2 of them. 

In reviewing the literature, we found that Biggam,® in August, 
1929, reported 10 cases of malignant tertian malaria in patients 
who habitually took heroin intravenously. All were inhabitants of 
Cairo, Egypt, where this type of malaria was “almost unknovm” 
among non-addicts. Therefore, he concluded that the infection 
was conveyed by the use of unclean hypodermic outfits. Dr. Arafa, ^ 
writing in April, 1930, stated that Biggam and his colleagues had 
now observed over 100 such cases. 

Summary. We present this paper to corroborate Biggam’s 
original observation of the accidental hj^jodermic transmission 
of malaria among heroin addicts. The following observations 
support his conclusions : 

1. The relatively high incidence of drug addiction among the 
malarial patients of our series. 

2. The absence of the usual history of onset or recent exposure 
in the South given by malarial patients who were drug addicts. 

3. The onset in addicts was distributed evenly throughout the 
months of the year, as one would predict of accidental artificial 
transmission. 

We wish to call to the attention of American physicians this 
etiologic factor, which in recent years has become an important one 
at Cook County Hospital. 

During the first 5 months of 1933, there have been 9 additional instances of 
malaria in the wards of Cook County Hospital. Of this number 1 was a woman 
and S were men. Six of these 9 cases were morphin or heroin addicts and only 
1 of this group had been South. Of the 3 patients who were non-addicts 1 was a 
woman who apparently contracted malaria in Chicago and 2 were men who gave a 
definite history of the symptoms beginning in the South. 
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THE COERECTED SEDIMENTATION RATE (C.S.R.) IN 
SCARLET FEVER. 

By Samuel Friedman, A.B., M.D., 

FORMERLY PEDIA.TRIC HOUSE OFFICER, BOSTON CITY HOSPITAL, 

BOSTON, MASS. 

Since 1918, when Fahraeus rediscovered the phenomenon of 
blood sedimentation, most of the vast literature concerning this 
subject has been devoted to its study in tuberculosis, rheumatic 
and gynecologic conditions. Relativelj'^ little has been published 
about the blood sedimentation test in acute infectious diseases, 
such as scarlet fever. The conflicting reports from Germany and 
the lack of a single American contribution to this subject prompted 
the author to investigate the blood sedimentation rate in scarlet 
fever. 

Buchler,^-^ in 1925, was the first to report on the blood sedi- 
mentation rate in this disease. In a series of 35 cases he found the 
fall of the sedimentation rate, repeated at regular intervals, so 
characteristic that he felt a differential diagnosis could be made by 
means of it. He called this typical curve the “ Normal-Senkungs- 
Kurve” (N-S-K) and described it as gradually declining from an 
initially elevated level until it reached a normal figure on or about 
the 25th day of the disease. In cases which developed complica- 
tions, there were aberrances from the typical curve and the return 
of the rate to normal would be delayed beyond the usual time. 
Unfortunately, nobody save Rohrboch,^ with a series of only 8 
cases, has been able to corroborate Biichler’s results. 

Rhodin’s'*'®'® findings in 70 cases differed greatly from those of 
Biichler. He felt that the curves all showed the following common 
characteristic: from a more or less elevated level, the curve suddenly 
descended to a considerably lower value, from which it ascended 
again to its prewous position. This oscillation,, called the “charac- 
teristic phase,” recurred at intervals of 3 to 6 days, and through 
the presence of these phases the sedimentation curve ran in repeated 
and more or less regular waves. Rhodin further differentiated 
two types of curves; in the first, the rate gradually fell, reaching a 
normal level by the 4th to the Gth week or occasionally earlier; 
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in the second, the rate declined until about the 3d week and then 
showed a marked rise again. In both types of curves, however, 
the presence of the “characteristic phase” was manifest, and it 
was in this respect that the curve in scarlet fever differed from 
that found in other diseases. 

Other investigators have failed to corroborate either Ehodin or 
Biichler; Stoltenberg^ could find no typical curve in 172 cases. 
Puh'^er* likewise failed to find a typical curve. He had cases in 
which there were no complications, where the rate was still elevated 
in the 6th week after the onset of illness. Wylie,® Kees Walton,^® 
and Grenet, et make brief mention of the test in scarlet fever 
but present no cases in which the test was repeated at regular 
intervals. 

Methods. In tlie present study, the technique of Rourke and 
Ernstene^® was followed (rate of 0.35 mm. per minute as the norma! 
limit). In a previous study, the author raised this maximal normal 
value so as to include all readings up to 0.40 mm./min. Readings 
from 0.40 to 0.60 were termed moderately elevated; 0.60 to 0.90, ele- 
vated; and 0.90 and over, greatly elevated. The same standards 
are used in this study, save that readings 1 mm./min. and over are 
called greatly elevated. 

Fifty-five eases of scarlet fever at the South Department of the 
Boston City Hospital were followed by means of the blood sedi- 
mentation rate,' or more- properly, the corrected sedimentation 
rate (C.S.R.). The patients ranged in age from 4 to 55 years. 
Each case had at least .1 weekly determination. The first few cases 
had 2 determinations during the first week of illness in an effort 
to see if there was any change in the C.S.R. with the disappearance 
of the rash. Inasmuch as no effect was noticed, this was not 
continued. 

Eesults. Proper emphasis on the fact that the fall of the sedi- 
mentation rate depends a good deal on the severity of the case, 
does not seem to have been made by previous pbservers. Charts I 
to IV illustrate the typical course of the sedimentation rate in cases 
of scarlet fever ranging in severity from very mild to severe. In 
very mild cases, which show no fever or constitutional symptoms, 
there may be no elevation of the rate at any time. These eases are, 
however, uncommon. In ordinary mild cases, the curve shows the 
C.S.R. elevated at first, but falling fairly promptly and reaching 
.a normal level during the second week of the disease. Save for the 
mild cases, the C.S.R. did not reach a normal level after the routine 
4 weeks of hospital .stay, even in uncomplicated cases. This agrees 
with Pulver’s findings, where many cases showed ele^'ated rates, 
even during the 5th and 6th week after onset. In only 12 of my 
55 cases was the C.S.R. normal on discharge from tlie hospital. 
In Case 87919 (Chart HI), a fairly typical moderate case of scarlet 
fever, the C.S.R. was somewhat lower on the 32d day than it was 
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on entry, but was still elevated. The rate in severe cases, as typi- 
fied in Chart IV, remained at a greatly elevated level throughout 
the entire hospital stay. It may be seen, then, that there is no 
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Chart I.— Case 87965, M., ape 10. Very mild, uncomplicated 
case of scarlet fever. 
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Chart II. — Case 87853, F., aped 8. Mild, uncomplicated case of 
scarlet fever. 
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Chart III. Case 87919, M., aged, 9. Moderate, uncompli- 
cated case of scarlet fever. 


typical curve for the decline of the sedimentation rate in scarlet 
fever, the curve depending greatly on the mildness or severity of 
the case. Chart I' shows the variability of the curve in a series of 
uncomplicated cases ranging from very mild to severe. Obviously, 
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Ch.\ht IV. — Case 8S017, P., aged 26. Severe, uncomplicated 
case of scarlet fever. 



C.S.R. Chart V. — UncompUcatod cases of scarlet fever, sliov-ing varia- 

tion in sedimentation cur^-es. 



• • Chart VI. — Case SS006, M., aged 22. Verj' mild case of 

\/ Temp, curve, scarlet fever, complicated on the 9th day by a streptococcus 
C.S.R. sore throat. 
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then, as there is no typical curve, we cannot use it as a differential 
point. In fact, an ordinary streptococcus sore throat will give a 
sedimentation curve like that of a case of scarlet fever, as may be 
seen in Chart VI. At the onset of this very mild case, there was no 
fever and the C.S.R. was normal. The clinical course was compli- 
cated on the 9th day by a fairly severe streptococcus sore throat 
which produced a persistently elevated C.S.R., whose course cer- 
tainly cannot be differentiated from the curve in a fairly severe 
case of scarlet fever. 
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\/ Temp, curve. Chart VII.— Case 87995, F., aged 7. Mild case of scarlet fever, 
• r. a 13 complicated on the 18th day by cervical adenitis. 



Complications. The presence of a complication may be reflected 
in one of several ways in the sedimentation curve. If the C.S.R. 
is not too high or is falling, a complication, even though slight, 
will manifest itself by a distinct rise in the C.S.R., as may be seen 
in Chart All. The onset of a cervical adenitis in the course of this 
mild case ol scarlet fever caused a distinct rise in the C.S.R.^If, 
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however, the rate is already high, the appearance of a complication 
may not produce any further change. Complications, of course, 
will keep the rate elevated much longer than it ordinarily would be. 
Biichier felt that the sedimentation rate began to rise several days 
before the onset of a complication and thus might serve as a warning 
signal. Stoltenberg could not confirm this. The author too, has 
not found that the sedimentation rate, as a rule, serves as a warning 
beacon before the complication actually sets in. As an example, in 
Case 87860 (Chart VIII) the C.S.R. was normal the day before 
the onset of a severe arthritis. 



. Chart IX.— Case S793S, M., aged 23. Fairly severe ease of 
0 omp. eur^e. scarlet fever treated with convalescent serum on 2d day of 
C.S.R. illness. 


Effect of Serum and Antitoxin.— There have not been any previous 
observations made on the effect of the administration of con- 
valescent serum or antitoxin on the sedimentation curve in scarlet 
fever. It is rather difficult in this series in which, following the 
regular hospital routine, serum was gii'en to severe cases only, to 
draw’ any definite conclusions as to the effect of convalescent serum 
on the course of the C.S.R. Chart IX illustrates the most gratifying 
result obtained. Tin’s w'as a fairly severe case in w’hich conval- 
escent serum w’as given on the second day of illness. There is a 
distinct fall and maintenance at only a moderately elevated level 
in the C.S.R., which was not seen in any untreated case of equal 
severity. All the other serum treated patients, how’ever, left the 
hospital with elevated or greatl,\’ elevated rates, and the course of 
the C.S.JR. did not show any distinct fall. It w'as not possible to 
draw any conclusions at all as to the effect of antitoxin on the course 
of the C.S.R., as the few cases that received antito.xin all developed 
serum reactions which kept the rate elevated. 

Comment. The most important practical question is naturally 
whether the determination of the sedimentation rate in scarlet 
fever is of any value to the clinician. I would say definitely that 
in comparison with chronic conditions such as tuberculosis or 
rheumatic fever where the sedimentation rate is highly important 
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as the best and frequently the only measure of activity, the deter- 
mination of the rate in acute conditions, such as scarlet fever, is 
not of great importance or value. As a rule, the clinical picture 
in an acute illness, such as scarlet fever, is a sufficient guide. Pos- 
sibly, in certain instances, for example, cases complicated by a 
general arthritis where the picture may greatly resemble rheumatic 
fever, regularly repeated determinations of the C.S.H. may be of 
value in evaluating the subsidence of activity. As for using the 
sedimentation curve as an aid in differential diagnosis, we have seen 
that the curve is far too variable to be of any assistance. 

Summary. 1. Fifty-five cases of scarlet fever were followed by 
means of the corrected sedimentation rate (C.S.R.). 

2. The curve of the sedimentation rate varied witli the mildness 
or severity of the case. In the majority of cases, the C.S.R. had 
not returned to normal when the patients left the hospital. 

3. Complications were manifested by a rise in the C.S.R. If 
the rate were ahead}'’ distinctly elevated, a complication might 
produce no further rise. 

4. It was not possible to draw any definite conclusions as to the 
effect of the administration of convalescent serum or antitoxin on 
the sedimentation curve. 

Note.— The author welcomes this opportunity to express his gratitude to Dr. 
Edwin H. Place, physician-in-ehief, for permission to use the cases on his wards. 
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THE INDUCTION OF EOSINOPHILIA IN NOEMAL ANIMALS. 
By N.VBAJ 1 BAN Banerji, hl.B., 

V’lSITING niYSICIAX, HOWRAH GEN'ERAl, HOSPITAL, 

CALCUTTA, INDIA. 

(From the Division of Laboratories and Research, New York State Department of 

Health, Albany.) 

Marked eosinopliilia lias been observed as a .symptom of many 
diseases, such as asthma, ankylostomiasis, filariasis, trichinosis and 
scrum sickness. During the course of numerous acute infections. 
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the relative number of eosinophils fluctuates; the appearance of 
eosinophilia, according to Schilling/ indicates a favorable prog- 
nosis. The induction of eosinophilia in normal animals, therefore, 
may lead to an understanding of its relation to pathologic states. 

Many workers have induced eosinophilia experimentally. The 
literature of the earlier attempts with worm extracts was ably 
reviewed by Wells^ in 1920. In 1925, we reported^ a high eosinophil 
count occurring in a rabbit in which the trachea was obstructed 
and attributed it to a disturbance in the acid-base equilibrium of the 
body fluids, a view that the recent literature would seem to support. 

Pescatori,^ who considered all tjqies of eosinophilia to be charac- 
terized by asphyxia, induced the condition locally in the extremi- 
ties by constriction; | hour after normal circulation was restored, 
he found an eosinophilia of from 4 to 9 per cent. When a general 
asphjDcia was induced by injecting fluid into the trachea, the eosino- 
phils rose from 12 to 30 per cent. 

Vacca® fed copper sulphate to guinea pigs over considerable 
periods of time and found a marked increase in the eosinophils. 
He attributed this action to the copper ion, disregarding any pos- 
sible effect which the acid radical might have had on the acid-base 
equilibrium. 

Hajos, Nemeth, and Enyedy® increased the eosinophil count in 
S out of 10 rabbits by stimulation of the vagus nerve with Faradic 
current for from I to 8 hours. In their protocols, the authors 
record the fact that all of their animals were “very dyspneic” or 
"nearly dead" after 1 hour of stimulation. Aside from the authors’ 
conclusions concerning this experiment, it is very evident from their 
data that profound changes must have occurred in the rate of 
elimination of carbon dioxid to produce dyspnea and death. 

Numerous reports have appeared in recent years on the use of 
the barbituric-acid derivative called “nirvanal” in the treatment 
of chorea. Daily administration of this drug produces in man a 
syndrome called “nirvanal sickness,” characterized by fever, an 
exanthematous rash, and a pronounced eosinophilia. De Rudder^ 
has studied this peculiar condition and reports that the reaction 
of the urine is alkalin during the incubation period of the disease 
but becomes acid with the eruption of the rash, coincident with the 
appearance of a high degree of eosinophilia in the blood stream. 

Among recent reports upon the experimental production of 
eosinophilia, there are 5 which have no particular bearing on the 
study that forms the subject of this paper, except for one common 
factor: each method has interfered with the elimination of carbon 
dioxid, or has altered the acid-base balance toward the acid side in 
some other manner. 

It appears, then, that a disturbance in the acid-base equilibrium, 
either local or general, may produce a variety of changes in the 
blood and other organs. When an infection, toxin or drug, has an 
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opportunity to influence this system, it may upset the equilibrium. 
Deviations in the acid-hase balance may be responsible for stimula- 
tion, growth, inhibition, or death of cells or cell groups. 

Experimental Work. In this study of the effects of exposure to increased 
amounts of carbon dioxid, rabbits were used as experimental animals 
because of the facility with which they can be given intravenous solutions. 
It should be noted that the rabbit’s pohnnorphonuclear leukoc 3 des contain 
acidophilic granules and indeed some authors® refer to them as pseudo- 
eosinophils. All blood film preparations were allowed to dry in air, were 
then fixed and stained with Wright’s stain, and were examined with an oil- 
immersion lens by artificial light. 

The solution of carbon dioxid was prepared by bubbling the gas from a 
Kipp generator through 0.85 per cent sodium-chlorid solution, which was 
chilled by immersion in a pah of ice. The carbon-diorid solution was kept 
in the refrigerator when not in use, and at other times on ice. It was 
standardized by titration with sodium hydroxid. After the S 3 Tlnges 
had been sterilized and chilled, the carbon-dioxid solution was drawn into 
them and they remained on ice until the injections were given. 

In the second part of the work, the experimental animals were placed in 
a large museum jar, the wooden cover of which was held in place against 
a rubber gasket by a clamp. One ear of the rabbit was drawn through a 
hole in the cover in order that specimens of blood might be taken at fre- 
quent intervals. Moistened carbon dioxid was admitted through a second 
hole; through the tliird, there projected an outlet tube with a two-way 
stopcock winch on one side communicated with the outside air and served 
to maintain atmospheric pressure in the jar and on the other was connected, 
by means of rubber tubing, with a gas burette. Samples of the air in the 
jar were withdrawn several times during each experiment and the percentage 
of carbon dioxid it contained was determined by absorption in normal 
sodium-hydroxid solution. 

Results. The averages of the difl’erential blood counts of 5 
normal rabbits before the administration of carbon dioxid were 
as follows; 30.59 per cent polymorphonuclear leukocytes, 60.7 
per cent lymphocytes, 3.3 per cent large mononuclears, 0.43 per 
cent eosinophils, 4.8 per cent basophils. * 

Table 1 gives the result of the first intravenous administration 
of carbon-dioxid solution. The eosinophil percentage increased 
from 0 to 2.5 in 30 minutes; 23 hours later, it was still high. Kepeti- 
tion of the experiment on the same animal on 2 successive days was 
without significant effect. In a fresh rabbit, the eosinophils were 
slightly increased after the administration of carbon-dioxid solution 
but they rapidly fell to normal (Table 2). Table 3 records a 
control experiment in which ice-cold salt solution containing no 
carbon dioxid was used. 

In the second portion of the work, more encouraging results 
were obtained. In Table 4, figures for the first rabbit confined in 
the jar are given. No samples of air in the jar were collected during 
tlic first part of the experiment but the increase in the eosinophils 
was tuenty-fold. The rabbit was removed from the jar when he 
lost consciousness and was replaced hours later. Within 5 
minutes, his eosinophil count rose to S per cent, .32 times what it had 
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been less than 2 hours before. The final concentration of carbon 
dioxid in the jar was 26.S9 per cent; The relative number of eosino- 
phils still remained high 24 hours later. 


Table 1. — The Effect Upok the Differential Leukocyte Count op the 
Intravenous Injection of 2 Cc. of Phy'Siologic Salt Solution 
Containing 1060 Mg. of CO2 per Liter, (Rabbit No. 3746.) 


Time of cell count. 

■Poly- 
morpho- 
nuclears, 
per cent- 

LjTnpho- 
cytes, 
per cent. 

Large 
mono- 
nuclears, 
per cent. 

Eosino- 
phils, 
per cent. 

Baso- 
phils, 
per cent. 

No. of 
cells 
counted. 

11.14 A.M 

33 . 0 

57.0 

3.00 

0.00 

7.0 

436 

During injection* . 

46.0 

47.0 

1.00 

0.00 

6.0 

344 

During injection* . 

56 0 

51 0 

1.00 

1.00 

1.0 

267 

11.29 A.M. . . . . 

55.5 

38.0 

0.75 

0.75 

5.0 

289 

11.44 A.M 

49.0 

43.0 

0.50 

2.50 

5.0 

451 

10.00 A.M. (23 hours later) 

43.0 

49.0 

5.00 

0 90 

2.1 

328 


* Tivo samples of blood were taken (luring the injection period, which reciuired 
1.5 minutes. 


Table 2. — The Effect Upon the Differential Leukocyte Count op the 
Intravenous Injection of 5 Cc. op PHYSibLOGic Salt Solution 
Containing 1000 Mg. of CO 2 per Liter. (Rabbit No. 3777.) 


Time of cell count. 

Poly- 
morpho- | 
nuclears, ! 
per cent, i 

Lj’mpho- 
cytes, 
per cent. 

Large 
mono- 
nuclears, 
per cent 

Eosino- 
phils, 
per cent. 

Baso- 
phils, 
per cent. 

No. of 
cells 
counted. 

11.30 A.M. . 

1 

33.0 ; 

56.0 

■ 4.5 

0.6 

5 9 

318 

During injection* . 

33.0 1 

57.0 

4,0 

0.4 

5.6 

484 

During injection* . 

38.0 i 

52.0 

4.2 

1.0 

4.8 

282 

During injection* . 

40.0 1 

49.0 

4.2 

0.9 

5.9 

437 

11.45 A.M 

50.0 1 

36.0 

4.6 

0.4 

9.0 

433 

12.00 NOON .... 

43.0 1 

47.0 

3.2 

0.3 

6.5 

217 

1.20 p.M 

• 

42.5 1 

1 

42,0 

4.5 

0.0 

6.5 



* Three samples of blood were taken during the injection period, which required 
1.5 minutes. 


Table 3. — The Effect Upon the Differential Leukocyte Count of the 
Intravenous Injection of 2 Cc. of Physiologic Salt Solution 
Containing No CO 2 .* (Rabbit No. 3770.) 


Time of cell count. 

i Poly- 
1 rnorpho- 
j nuclears, 

! per cent. 

Lympho- 
cytes, 
per cent. 

Large 
mono- 
nuclears, 
per cent. 

Eosino- 
phils, 
per cent. 

Baso- 
phils, 
per cent. 

No. of 
cells 
counted. 

Control count . 

. i 40.0 

53.0 

5.0 

0.0 

2.0 

200 

Injection begun 

. 1 42.0 

53.0 

2.0 

0.4 

2.6 

200 

Injection finished . 

. i 34.0 

55.0 

s.o 

0.0 

3.0 

200 

15 minutes later 

40.0 

52.0 

6.0 

0.0 

2.0 

200 

30 minutes later 

. 1 40,0 

50.0 

3.1 

0.6 

6.1 

200 


*1.5 minutes were required for the injection. 
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Table 4. — The Effect of Incbeasing the CO 2 Concentkation of Air Upon 
THE Eosinophil Count. (Rabbit No. 377S.) 


Time of cell count. 

CO 2 * 
per cent. 

Poly- 
inorpho- 
nucleara, 
per cent. 

Lympho- 
cytes, 
per cent. 

Large 
mono- 
nuclears, 
per cent. 

Eosino- 
phils, 
per cent. 

Baso- 
phils, 
per cent. 

No. of 
cells 

counted. 

Control count . 


27.0 

65.75 

4.5 

0.25 

2.5 

341 

2:02 p.m. 


47.0 

42.90 

3.1 

2.50 

4.9 

300 

2:07 p.M. 


51.0 

33.20 

3.8 

5.10 

6.9 

250 



Int 

\ermission 

•t 




3:50 p.M. 

11.68 

41.0 

49.00 

3.0 

3.00 

4.0 

235 

3:55 p.M. 

26.89 

47.0 

33.00 

6.0 

8.00 

6.0 

200 

24 hours later 


40.0 

4G.70 

i 

3.9 

5.50 

3.9 

250 


* Blanks indicate that the percentage of CO 2 was not determined, 
t Rabbit lost consciousness and was removed from jar for 1.5 hours. 


In a similar experiment with another rabbit, there was an initial 
rise in the eosinophils from 0.4 per cent to 1.7 per cent, followed 
by a drop to 1.4 per cent as soon as the animal was removed from 
the jar. There was a secondary rise to 3.4 per cent, which became 
apparent when a count was taken the next day. 

Summary and Conclusions. 1. An elevation in the relative number 
of eosinophils was induced in rabbits subjected to increased carbon- 
dioxid tension in the blood, either by intravenous administration 
of carbon-dioxid solutions or by exposure of the animal to an atmos- 
phere containing increasing amounts of this gas. 

2. From this result, it is concluded that an alteration in the acid- 
base equilibrium of the body appears to incite an eosinophilia. 

Further studies, it is hoped, will lead to a better understanding 
of the mechanism of this alteration. 

I desire to express appreciation of the advice which I have received from Dr. C. C. 
Torrance throughout the work and in the presentation of the results. 
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- CHRONIC IDIOPATHIC HYPOCHROMIC ANEMIA, 

Etiologic relationship of Achlorhydria to the Anemia, With 
Special Reference to the Effect of Large Doses of Iron, 
Organic (Dietary) Iron and of Predigested Food Upon 
Formation of Erythrocytes.* 

By Stacy R. Mettier, M.D., 

ASSISTANT PROFESSOB OF MEDICINE, 


Frederick Kellogg, M.D., 

nESIDENT IN MEDICINE, tTNIVEKSITT OP CAMFOBNIA HOSPITAL, 

AND 

James F. Rinehart, M.D., 

ASSISTANT PROFESSOR OF PATHOLOGY IN THE UNIVERSITY OF CALIFORNIA MEDICAL 
SCHOOL, SAN FRANCISCO, CALIF. 


During recent years the relationship between certain dietary 
factors and formation of erythrocytes has been demonstrated by 
Whipple^ in the experimental anemia of dogs; artd that of liver to 
pernicious anemia by Minot and his associates.- In addition, it has 
been clearly shown by Castle,* in his studies on the relationship 
of achylia gastrica to pernicious anemia, that it is necessary not 
only to ingest adequate amounts of food to insure proper nutrition, 
but also that it is equally essential that proper digestion and absorp- 
tion of nutritional elements take place to prevent the development 
of certain deficiency states. One of the conditions in which there is 
a failure of the marrow to produce normal erythrocj'^tes, and in 
which defective diet and improper function of the gastro-intest- 
inal tract may be implicated, is chronic idiopathic hypochromic 
anemia. 

Among patients with chronic hjqjochromic anemia will be found 
a group consisting especially of middle-aged women who subsist 
on a diet lo\\^ in iron-containing food, and in whom gastric achlor- 
hydria or hypochlorhydria is a constant feature. This condition 
apparently constitutes a distinct clinical entity. During the past 
few years, increasing numbers of reports of this condition have 
appeared in the medical literature, and have been classified vari- 
ously as chronic chlorosis,^ microcytic anemia,* simple achlor- 
hydric anemia,® idiopathic hjqjochromic anemia’ and by other 

* The D.xpenses of the jiresent investigations were homo in part by a grant from 
the Christine Breon Fund. 

We are indebted to Mrs. Katherine Pundance for the technical assistance on tho 

Rend before the Section on Medicine and Pathologj^ of the California hfedical 
Association at Del Monte, Calif., on April 26, 1933. 
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terms.®' Although the mechanism which produces anemia 
in these patients is unknown, it seems plausible that it may be 
primarily dependent upon an abnormality in the metabolism of iron. 
It appears in some cases that the symptoms are intensified by clmonic 
loss of blood, pregnancy, or some other factor,^® or following partial 
extirpation of the stomach. Since defective diet and achlorhydria 
or hypochlorhydria are constantly present, the 
questions arising for solution are: (1) is the anemia due to an 
inadequate intake of iron-containing foods? or, (2) is an abnormality 
of gastric digestion responsible for the anemia? It is the purpose 
of this paper to report the results of some experiments made in an 
endeavor to evaluate these factors by controlled observations on a 
series of 10 cases. 

Method of Study and Nature of Cases. A gastric analysis was per- 
formed on the 10 patients. The amount of free hydrochloric acid 
as well as the total acidity were determined. The presence or absence 
of pepsin in the gastric secretion was estimated by the egg-albumen 
digestion method. An attempt to stimulate gastric juice secretion, 
following the removal of specimens of fasting content, was done by 
the oral administration of 50 cc. of 7 per cent alcohol, and, again, 
after the subcutaneous injection of 0.25 mg. of histamin. 

All of the 10 patients studied were females. They ranged in age 
from 23 to 46 years. Some of the women had been pregnant, and 
one (Patient 10), with chlorotic anemia of pregnancy,^^ was 4 
months pregnant at the beginning of our studies on her. One 
(Patient 8*) developed a hypochromic anemia after a partial gastric 
resection. She had been operated upon in 1914 and a gastro- 
enterostomy performed, with the hope of giving relief from symp- 
toms of peptic ulcer. In 1928 another operation was performed be- 
cause the gastroenterostomy failed to function properly and, after 
removal of approximately two-thirds of the stomach, the remaining 
cardiac portion was anastomosed with the jejunum, thus leaving a 
blind pouch of the duodenum. Since then, the patient had been 
free of symptoms of ulcer but had developed a progressive anemia. 
In none of the patients was there a history of chronic loss of blood 
or recent infection, and in none could a malignancy be demonstrated 
as responsible for the anemia. 

The anemia of all was distinctly clironic and of the so-called hj’po- 
chromic tjqie with a color index of less than one. Some of the 
patients were known to have been anemic for years and had been 
given various therapeutic preparations by mouth and injections 
of iron at varying intervals since childhood. 

A history of all of the patients’ dietarj’' habits was elicited in a 
painstaking manner. Careful questioning revealed that the diet 
of all of these women was deficient in the amount of meats, fruits 


* U o wish to thank Dr. J. Homer Woolsey for permission to study this case. 
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and green vegetables consumed. The total calories, composed 
mostly of carbohydrate foods, were apparently adequate, for, with 
the exception of 3 women ivho were undernourished, they were all 
of normal weight or w'ere overweight. Most of the patients seldom 
ate meat or eggs; others partook of these products perhaps on an 
average of 3 times a week in small portions. In most instances 
the patients stated that their dietarj"^ habits had been irregular 
since childhood and that their appetites were usually appeased 
with starchy foods and small portions of fruits or vegetables. One 
of the outstanding characteristics of the diets was the lack of iron- 
containing foods. 

Throughout certain phases of the observations, total red cell 
counts and hemoglobin determinations were made at weekly 
intervals, and, during other phases of the experiments, dailj' exami- 
nation of the blood was done including reticulocyte counts. The 
hemoglobin concentration was determined with a Sahli hemoineter, 
with tubes calibrated so that 100 per cent equalled 17 gm. of hemo- 
globin per 100 cc. of blood. 


Table 1. — Clinical Data. 


Patient 

No. 

Sex. 

1 

i 

! Age. 

i 

Nature of case. 

Gastric secretion. 

1 . . . 
(I. G.) 

1 

F : 

1 

1 

42 i 

Defective diet for years; twice 
pregnant; overweight 

No free HCl after histamin; 
peptic activity normal. 

2 . . . ! 

(M. HO * 1 

p 

27 

Defective diet; undernourished; 
recent pregnancy 

No free HCl after histamin ; 
peptic activity normal. 

3 , . . 

(L.) 

F 

36 

Defective diet; normal weight; 
twice pregnant 

No free HCl after histamin; 
peptic activity normal. 

4 . . . 

(D. C.) 

F 

i 

36 

Deficient diet; undernourished; 
“anemic” since childhood; three 
times pregnant 

No free HCl; 15 cc. N/lO 
acid per 100 cc. gastric 
juice after histamin; pep- 
tic activity normal. . 

5 . . . 

(M. W.) 

F 

46 

Defective diet; known to have 
been "anemic" 5 years; normal 
weight 

No free HCl after histamin; 
peptic activity normal. 

6 . . . 
(K. V.) 

F 

23 

Defective diet; undernourished 

1 

No free HCl after histamin ; 
peptic acti\’ity normal. 

(G. S.) ■ ! 

F 

36 

Defective diet; slightly overweight-j 
“anemic” 4 years; twice pregnant 

No free HCl alter histamin; 
peptic acti^’ity normal. 

8 . . . 
(A. H.) 1 

] 

F 

46 

1 

Gastroenterostomy 1914 for pep- 
tic ulcer relief; gastric resection 
(two-thirds of stomach removed) 
and gastro-jejunostomy per- 
( formed in 192S; since then has 
developed anemia; undernour- 
ished; once pregnant 

No free HCl after histamin; 
peptic activity reduced. 

9 . . . 

(V. McD.) 

F 

49 

Defective diet; "anemic” for years; 
twice pregnant; overweight 

Trace of free HCl after hia- 
tamin; peptic actnaty 
normal. 

10 . . 

1 

F 

34 

Dietary habits fair; four previous 
pregnancies; four months preg- 
nant; known to have been "ane- 
mic” 9 years; underweight 

No free HCl after histamin; 
peptic activity normal. 
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Observations. Data relative to the important clinical findings 
and' the nature of each individual case are presented in Table 1. 
It is to be noted that the gastric analyses performed by the same 
technique on all of the 10 women revealed a comi)lete absence of 
free hydrochloric acid in the specimens removed after the period 
of fast and after the alcohol administration. In one of the speci- 
mens removed from a patient following the subcutaneous adminis- 
tration of 0.25 mg. of histamin there was a faint trace of free hydro- 
chloric acid, as shown by the slight color change of Topfer’s solu- 
tion. One other patient showed a low concentration of free acid 
(15 cc. acid^per 100 cc. of gastric juice) after the administra- 
tion of histamin.' Peptic activity of the patients’ gastric juice was 
of high order in all cases. A piece of boiled egg albumen 5 mm. long 
and 4 mm. in diameter was completely digested in 24 hours. The 
characteristics, therefore, of the gastric juice in these patients are 
the absence or greatly diminished amounts of free hydrochloric acid 
and the presence of pepsin in normal amounts. 

The Effect of Large Doses of Iron. Experience in the treatment 
of hypochromic anemia, as has been previously recorded by various 
authors,^’ 7. h, is shown that patients with this condition respond 
well to the oral administration of large amounts of various prepara- 
tions of inorganic iron. The response of the bone-marrow is indicated 
by the appearance of reticulated (immature) erythrocytes in the 
circulating blood and by an increase in hemoglobin and number of 
erythrocytes. 

In Table 2 are shown the responses of the hemoglobin and eryth- 
rocytes to 6 gm. of iron and ammonium citrate (U. S. P.) fed daily 
to 3 patients who were permitted to continue taking their regular 
diet. It is to be noted that the hemoglobin of these patients 
increased from an average low of 58 per cent to an average high of 
88 per cent. It is to be emphasized that the improvement in the 
state of the blood occurred within a period of 30 days. 


Table 2. — Response of Hemoglobin and Red Blood Cells to 6 Gm. of Iron 
AND Ammonium Citrate Daily in Patients With Defective Diet, 
Gastric Achlorhydria and Anemia While on “Regular Diet.” 


* 

t 


rntiont 

No. 

1 

2 

3 


At 30 days Ono year 

Before after iron after 

treatment.* therapy.* tlierapy. 

[ 3.9 4.47 6.18 

• 146 96 89 

/ 3.27 4.59 t4.07 

• \ 65 80 73 

/ 4.2 5.3 

• \ 65 90 


Rod blood cell count (upper figure); hemoglobin, per cent (lower figure). 
Two years. 


The exact duration of the beneficial effect derived from the above 
therapeutic procedure, once the medication is stopped, is not known. 
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A remission may be induced and may be expected to persist from a 
few months to a few years, depending upon the individual case. 
Relapse is prone to occur after therapy with iron is omitted. Patient 
5 had a relapse 4 months after therapy was stopped, and Patient 2 
in Table 1 had a similar experience 2 years after she had last received 
treatment for the anemia. This information concerning the ten- 
dency of the anemia to recur is of considerable importance, and 
would seem to support the idea that the condition may be due to 
deficient assimilation of iron. 

The Ineffectiveness of a Diet Rich in Iron. Table 3 shows a 
series of determinations of erythrocytes and hemoglobin on a group 
• of patients who were fed a diet rich in iron prior to the administra- 
tion of large doses of iron. These patients were selected for this 
experiment because they were intelligent and highly cooperative. 
It is, of course, imperative in an experiment of this kind that food 
of the type and amount prescribed be ingested. 

Table 3. — Responses of Red Blood Cells and Hemoglobin to Diet Rich in 
Iron-containing Food, Then to 6 Gm. of Iron and Ammonium 



Citrate (U. S. 

P.) IN Patients with Gastric Achlor- 




HYDRIA 

, Defective 

Diet and Anejiia. 


Patient 

No. 

Before 

treatment.* 

Days after 
feeding 
“iron-ricli” 
diet. 

Time 
indicated 
in previous 
column.* 

At 30 days 
after iron 
therapy.* 

One ye.ar 
after 
therapy. 

A 

j 

f 4.0 

GO 

3.79 

3.89 

4.81 

4 , 

• • 1 

1 00 


55 

73 

88 

ft 

j 

I 3.9 

53 

3.15 

4.45 

4.G4 

u • 

• • 1 

1 55 


60 

92 

92 

7 

J 

r 3.5 

GO 

3.5 

4.84 

4.94 


• • 1 

,42 


45 

80 

92 


* Red blood cell count (upper figure); hemoglobin, per cent (lower figure). 

The diet used in the experiment as an “iron-rich” diet was con- 
sidered to be adequate in all dietary factors and to contain a large 
amount of organic iron. The breakfast consisted of 250 cc. of 
orange juice, 2 soft boiled eggs and 1 piece of toast with butter; 
the lunch and dinner were each comprised of a combined raw and 
cooked vegetable salad; 200 gm. of spinach; 200 gm. of beef protein, 
and, in addition, during at least 1 meal, a dish of apricots, potatoes, 
a French artichoke and a dish of carrots. This diet is calculated 
to yield betv'een 16 and 20 mg. of iron daily. It is stated by Sher- 
man^" that a diet containing 10 to 12 mg. of iron daily is more than 
sufficient to meet the ordinary metabolic demands for iron. This 
diet, naturally, contains other metallic substances, among which 
may be mentioned copper and probably magnesium. 

These 3 patients who partook of this diet rich in iron had hemo- 
globin estimations of 60, 55 and 42 per cent at the beginning of the 
observations and at the end of approximately 60 days the readings 
were 55, 60 and 45 per cent respectively. This, accordingly, repre- 
sents no significant change. They apparently were unable to derive 
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from food tlie factor or factors essential to the production of hemo- 
globin. 

The determinations of hemoglobin on the same 3 patients, fol- 
lowed tliroughout the second stage of the experiment, while they 
were given 6 gm. of iron and ammonium citrate (U. S. P.) daily, 
show an improvement similar to that induced in the first group of 
patients. The data presented in Table 3 show the determinations 
of hemoglobin made prior to therapy with iron, which were 55, 60 
and 45 per cent, and again 30 days after treatment was started, 
wherein there was an increase to 73, 92 and 80 per cent respectively. 
It will also be noted that an increase in erythrocytes occurred. 

It would appear to be shown by this experiment that a diet 
regarded as fully adequate in content of iron is not alone sufficient 
to restore the lilood in these anemie patients. Onlj’’ when large 
doses of iron were administered in addition to the “adequate” diet 
did tliey show satisfactory improvement in the blood. 

The Role of Abnormal Gastric Function. The second important 
factor demanding investigation was the part played by the achlor- 
hydria or hypochlorhj^dria in producing the anemia or in preventing 
its relief by adequate amounts of iron in the diet. 

The probable role of gastric anacidity in the production of the 
anemia has been emphasized by various authors. *2. 13, u, 15, le, 17 
Achlorhydria may favor the production of anemia, as has been 
previously suggested by Mettier and Minot.^'* The lack of hydro- 
chloric acid or greatly decreased amounts of it in the stomach could 
lead to a relative increase of pH in the upper intestine, where iron 
is largely absorbed, and thus fail to render the contents suitable for 
assimilation of iron. It was shown in the experiments that iron is 
absorbed better from an acid than an alkalin or neutral buffered 
medium. 

In the present experiments 4 patients were given a predigested 
meal over periods of 20 to 42 days. The patients in this group 
(Cases 5, 8, 9 and 10), all had an anemia of the hypochromic type. 
They showed on gastric analysis a lack of free hydrochloric acid 
but the presence of pepsin. Cases 9 and 5 corresponded in general 
to Faber’s description of chronic chlorosis, and Case 8, being similar 
in type, occurred in a patient following partial gastrectomy, and 
in Case 10 there was chlorotic anemia of pregnancy. 

The meal designated as the predigested meal consisted of 2 soft 
boiled eggs, 200 gm. of cooked spinach, and 300 gm. of lean beef- 
protein freed of fibrous tissue.* To this food were added 4 gm. of 
commercial pepsin and sufficient strong hydrochloric acid to adjust 
the H-ion concentration to pH3. The mixture was then allowed to 
digest in the incubator at 37° C. for approximately 6 hours. It was 
found necessary to adjust this material to pH5 before administra- 


* This nic.al, when ashed and analyzed was found to contain 12.5 mg. of iron. 
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Fig. 1. — The ineffectiveness of an “iron-rich** diet on blood formation in Patient 9, 
but a satisfactory response to a “predigested’* meal. 



2. — The ineffectiveness of an “iron-rich** diet on blood formation in Patient S 
with, hypochromic anemia after partial gastrectomy, but a satisfactorj' response to 
predigested meals. 

( 700 ) 


CHRONIC IDIOPATHIC HYPOCHROMIC ANEMIA 


701 


tion to the patient to prevent regurgitation. The meal was fed 
through a tube passed into the stomach. This replaced the evening 

meal. , ^ 

As will be seen from an inspection of the data for these 4 patients 
shown in Figs. 1, 2, 3 and 4, there was a successful reaction to the 
“predigested meal” as indicated in the course taken by the hemo- 
globin and erythrocytes. This was in decided contrast to the failure 
of the blood to increase in numbers of erythrocytes or concentra- 
tion of hemoglobin during the first period of observation in Patients 
8 and 9 (Figs. 1 and 2), while on a diet rich in iron. In addition, 
it is to be noted that Patient 5 (Fig. 4), following a cessation of 
therapy with iron, had a relapse in her anemia in spite of the inges- 


PATIENT V.C. 



Eig. 3. — The effectiveness of predigested meals on blood formation in Patient 10 
with hypochromic anemia of pregnancy. 


tion of an iron-rich diet, but the observations made on this patient 
while being fed the “predigested meal” show a return of the blood 
toward normal. 

It is interesting to note that the increased blood formation is not 
unlike that occurring in patients following adequate therapy with 
iron. Within 4 to 6 days after treatment was begun there ivas a 
response in the reticulocjdes. This response in each case was one 
of slight degree, but it is to be emphasized that in each instance it 
was sustained 2 or more days, and was followed soon after by an 
increase in erythrocytes and hemoglobin. Obviously, one would 
expect that, since the hjqiochromic tjqie of anemia is the one under 
discussion, the improvement in the blood would be chiefly a rise in 
hemoglobin rather than an increase in the number of cells. 



K inON — ‘f' — "IHON RICH” DIET ^^^PREDIGESTED MEAL— >] 

Fio. -1.— (1) A rohipse of liypochromic anemia in Patient 5 after cessation of iron therapy; (2) failure of an "iron-rich” diet to maintain the blood in a 
normal condition; and (3) the restoration of the blood to normal following the ingestion of a predigested meal. 
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Discussion. , The data obtained from the examination of the blood 
of 10 women with hypochromic anemia associated with gastric 
hypochlorhydria or achlorhydria serve to illustrate the changes 
which may take place in erythropoietic activity, depending upon 
therapy with inorganic iron; the administration of an iron-rich 
diet, and the feeding of a meal that had been digested in vitro. It 
was clearly demonstrated that patients with hypochromic anemia 
resspond well to suitable therapy with iron, and the results suggest 
that the defect in the red cells depends upon an abnormality in the 
metabolism of iron. 

Since uncomplicated cases of hjqiochromic anemia will respond 
to large doses of iron, the question arises as to whether or not organic 
iron is as effective as inorganic iron. It has been repeatedly empha- 
sized that large doses of iron are essential to insure a maximum 
response in the bone marrow, and that small doses have little or no 
effect unless injected into the subcutaneous or intramuscular tissues.®^ 
The administration of a comparable amount of organic iron (in 
terms of actual content of iron, from the point of view of intake 
in the diet) is not practical because of the large total mass of food 
required. However, if tire daily requirement of iron is approximately 
12 to 15 mg.,-“ then it may be assumed that if a similar amount of 
organic (dietary) iron, i. e., 20 mg., were fed over a long period of 
time, it should replace the depleted body stores. If, under these 
circumstances, there is a failure to exhibit absorption of iron as 
expressed in production of increased percentage of hemoglobin, 
two possibilities arise to explain this defect: the first, that organic 
iron is not the factor necessary to hemoglobin production; the second, 
that iron is not derived from food due to some defect in digestion. 

The data of the 3 patients presented in Table 2 and those of the 
patients recorded in Figs. 1, 2 and 4 indicate that organic (dietary) 
iron alone is either not available for assimilation or is not absorbed. 
On the one hand, it does not alleviate the anemia, and on the other, 
as shown in Fig. 4, it failed to maintain normal kinds and numbers 
of erythrocytes in the circulating blood. Of the 4 patients who were 
fed organic (dietary) iron previously acted upon by hj'^drochloric 
acid and commercial pepsin, the erytlirocytes and hemoglobin 
returned to within normal limits. A somewhat similar observation 
has been recorded by Dameshek’- who noted increased formation 
of red cells in a single case of hjqjochromic anemia after the adminis- 
tration of a meal digested with normal gastric juice. Assuming, 
then, that iron is one of the factors essential to erythrocytic produc- 
tion and especially to formation of hemoglobin, the experimental 
data presented here suggest that we are dealing with a tjqie of 
deficiency disease wherein there is a failure to digest, assimilate 
and utilize iron in the food, and that the defective erythropoiesis is 
dependent upon abnormal digestive function. The altered forma- 
tion of red cells would seem to be dependent upon the same median- 
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ism, SO long as the presence of pepsin occurs in normal amounts, 
whether it be in patients with uncomplicated simple hjqiochromic 
anemia, hj^ochromic anemia of pregnancy, or in patients with 
partial gastrectomy. 

Summary and Conclusions. Data are presented of studies made 
on the relationship of diet and nutrition to anemia in 10 cases of 
chronic idiopathic hj^ochromic anemia associated with hypo- 
chlorhydria or achlorhydria and defective diet. 

The response of the bone-marrow, as determined by the hemo- 
globin and production of erj'throcjdes, to iron administered in large 
daily oral doses in the form of iron and ammonium citrate (U. S. P.) 
was compared to the response in patients on an “iron rich” diet. In 
addition, a comparison was made of the response of the bone marrow 
to a diet rich in iron and to a meal previously digested in vitro 
with hydrochloric acid and commercial pepsin. 

The bone marrow responded rapidly and excellently to large 
doses of inorganic iron, but there was no evidence of increased hema- 
topoiesis after the ingestion of an “iron-rich” diet for a long period 
of time. There was, however, a rapid and satisfactory increase in 
concentration of hemoglobin, production of red cells, and a slight 
reticulocyte response following the administration of predigested 
meals. 

It is concluded, from these studies, that chronic idiopathic h 5 T)o- 
chromic anemia is one presumably due to a deficiencj'' of iron 
wherein gastric dysfunction leads to failure in utilization of organic 
(dietary) iron. 
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FETAL ENDOMYOCARDITIS: INTRAUTERINE INFECTION AS 
THE CAUSE OF CONGENITAL CARDIAC ANOMALIES. 

By Sidney Barber, M.D., 

INSTRUCTOR IN PATHOLOGY, HARVARD MEDICAL SCHOOL, AND PATHOLOGIST TO THE 

children’s hospital, 

AND 

John Hubbard, M.D., 

MEDICAL HOUSE OFFICER, CHILDREN’S HOSPITAL, 

BOSTON, MASS. 

(From the Departments of Pathology and Pediatrics of the Harvard Medical School 
and of the Infants’ Hospital and Children’s Hospital.) 

In the hearts of a number of infants who showed evidences of 
congenital heart disease at postmortem examination, we have 
found areas of fibrosis, cellular infiltration and calcium deposition. 
These changes, we believe, represent the end results of inflammatory 
processes which, in view of the age of the patients, must have 
occurred during intrauterine life. Such findings have led us to 
present the following series of cases with a general discussion of the 
subject. 

Classifications of congenital heart disease usually list the various 
anomalies under two general headings: (1) those due to primary 
defective or arrested development, and (2) those due to infection 
transmitted to the fetus from the mother. 

Several factors have been considered as possibilities in the first 
group. Certain instances are thought to be due to hereditary 
deficiencies in the germ cells whereby they arepredestined to defective 
development.^ Evidence for this may be suggested by associated 
congenital anomalies in other parts of the body. There are also 
included under this first heading those anomalies which are ascribed 
to the result of environmental factors which unfavorably influence 
the development of the growing organ. It has been suggested that 
chemical, physical or pathologic processes might interfere with 
the normal development of the heart during the early months 
when the septa are forming and the heart is assuming its final form. 
This would give rise to the gross departures from the normal mature 
form, such as the improper closure of one or more of the septa, 
anomalous origin of the great vessels, or perhaps one or more of the 
extreme tj’pes of maldevelopment, such as cor triloculare or cor 
biloculare. 

The second group is made up of those instances in which the con- 
genital anomaly is thought to be due to an infectious process involv- 
ing the heart at some time after the third fetal month when the heart 
is believed to have assumed its adult form. In these cases the septa 
are free from defects, the essential relationships of the chambers 
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and great vessels are normal and the chief abnormalities consist 
of stenosis or atresia of the valves. It is this latter group of cases 
which is generally referred to under the heading of “Fetal Endo- 
carditis.” It is now generally accepted that myocardial changes 
are also of importance. This is emphasized bj’’ Abbott^ who states 
that “careful investigation of the myocardium in most cases of 
atresia of the orifices, will reveal patchy yellowish-gray areas 
visible to the naked eye which microscopically show all stages of 
degeneration, vacuolation, fatty change and even, in a case under 
the vTiter’s observation, calcification with cellular infiltration and 
a diffuse fibrosis which is often mjrxomatous in character.” 

Case Reports of Present Group. Case 1. — C. W., white, male infant, 
age 36 hours. Cj^anosis during last 12 hours. Fetal endomj^ocarditis; 
aortic atresia; hj^poplasia of left auricle, ventricle, and ascending aorta; 
calcification of endocardium. Fibrosis of myocardium. 

Hislonj. Patient was brought to the hospital on September 7, 1932, at 
the age of 24 hours, because of c 3 'anosis noted for the preceding 7 hours. 
The mother and father, aged 24 and 27, respectivelj^ were both in good 
health. Two siblings were in good health. There was no familial historv" 
of venereal disease. The essential features in the historj’^ are found in 
Table 2. 

The laboratory test of significance here was a negative Wassermann 
reaction. Death occurred 5 hours after admission, and 36 hours after 
birth. 

Necropsij* (A-32-149). Performed 12 hours postmortem b}^ Dr. Rew. 

Heart. The heart weighed 25 gm. (normal for this age is 17 gm.). In 
the atrioventricular sulcus, and along the pulmonarj' arterj^ and aorta 
were several small petechial hemorrhages beneath the epicardium. The 
right auricle was greatly distended. The pulmonary artery was much 
larger than normal. The aorta arose from a normal situation and gave off 
branches in the usual manner. However, the portion of it l}dng between 
the aortic orifice and the junction with the ductus arteriosus was small 
and cordlike with a marked decrease in its caliber. The ductus arteriosus 
was still patent, measuring about 6 mm. in length and about 6 mm. in 
diameter. The chambers of the right side showed nothing abnormal e.':cept 
dilatation and slight hJ"pertrophJ^ The pulmonar}' valve measured 26 mm., 
and the tricuspid valve 48 mm. in circumference. The right ventricular 
wall measured 3 mm. in tliickness. The left auricle was represented b}' a 
verj' small slitlike pocket measuring about 8 mm. in length. The mitral 
valve was stenosed and possessed thickened, partiaUj' fused cusps. It 
measured 12 mm. in circumference. Tlie left ventricle was also a vep" 
small chamber measuring about 1.5 cm. in its longest axis, and 0.5 cm. in 
diameter. Its inner surface consisted of a thick, dirtj' white laj'er of endo- 
cardium about 2 mm. in thickness. The chordaj tendinete were short and 
thick. The papillarj' muscles were indistinguishable. There was a com- 
plete atresia of the aortic orifice wliich was represented bj' a small pit where 
the aortic valve should be. The left ventricular mA'ocardium which meas- 
ured 6 mm. in tliickness was of normal color, firm in consi_stenc 3 ', and free 
from an 3 " evidence of scarring, inflammation or infarction. The right 
coronar 3 ' arter 3 ' appeared normal; the left was not located grossh'. It was 
found onl 3 " as serial sections were made through the point of atresia. 

* In each case a complete necropsy was performed. Only the findings in the 
heart are described in detail. Other pathologic features are briefly summarized. 
No eridence of sj-philis was found in the general risccra. Congenital malformations 
were limited to the heart. 
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Sections for microscopic study -were taken from the wall of the right 
ventricle, including the tricuspid valve and a portion of the auricular wall , , 
other sections were taken transversely across the left ventricle; serial 
sections were taken through the point of atresia of the aortic orifice.^ These 
were stained with hematoxjdin and eosin, phosphotungstic acid vuth 
hematoxylin, aniline blue, and vdth Scharlach R for fat. The most ou^ 
standing feature of these sections was the enormous thickening and fibrosis 
of the endocardium of the left ventricle. Extending deep into the myo- 
cardium from the endocardium were bundles and tongues of connective 
tissue. The myocardium underlying this thickened endocardium showed 
degenerative chariges in the muscle bundles, consisting of finely divided 
fat droplets dispersed throughout the muscle fibers. Nowhere was there 
cellular infiltration. Serial sections cut through the point of atresia showed 
small areas of calcification surrounded by cicatricial tissue. Von Kopsa 
stains of these areas proved definitely the presence of calcium. The section 
from the right heart showed nothing unusual. Further pathologic fmdings: 
Terminal aspiration pneumonia; disseminated petechial hemorrhages; 
generalized vascular congestion. 

Case 2. — A. L., white male infant, aged 2| months. Mother had “flu” 
during pregnancy. Cyanosis and commlsions since birth. Endocarditis 
(healed), cardiac hypertroph 3 ^ 

History. The patient was brought to the hospital on October 9, 1932, 
because of “blueness,” “failure to gain,” and comuilsive seizure since birth. 
(See Table 2.) Wassermann reaction Avas negative. 

Necropsy (A-31-153) by Dr. Gross. 

Mediastinum. Examination of the aortic arch showed an anomaly 
in that the right innominate and left common carotid artery arose together 
from the aortic arch. 

Heart. The heart showed generalized hypertroph 3 ^ It weighed 70 gm. 
(normal weight for this age is 23 gm.). The h 3 q)ertrophy was most marked 
in the chambers of the left side. The wall of the left ventricle measured 
10 mm. in thickness; of the left auricle 3 mm. The aortic valve wliich 
measured 16 mm. in circumference, Avas stenosed, Avith thickened, partially 
fused cusps. Attached to the margins of the cusps were seA'eral small 
fibrous nodules. The mitral ring measured 32 mm. in circumference. Its 
vah^e leaflets shoAA^ed no gross abnormalities. The endocardium covering 
the papillar3'- muscles on the left Avas 3''ellowish, thickened and sclerosed. 
The endocardium of the left auricle also showed a patchy distribution of 
yelloAAish thickening. The papillary musculature AA^as scarred and suggested 
calcification. ElscAvhere the m 3 mcaTdium showed no gross changes. The 
right side of the heart showed only a generalized h 3 ^rertroph 3 ^ The right 
ventricular myocardium measured- 6 to 7 mm. in thickness. The pulmon- 
ar 3 '- and tricuspid Amh^es appeared normal, measuring 24 mm. and 38 mm. 
respectiA'el 3 ^ The ductus arteriosus Avas patent, admitting a 2-mm. probe. 
The coronary arteries appeared normal. 

Sections for microscopic _ study were taken from the wall of the left 
A'entricle, the scarred papillar 3 ’’ muscles, the mitral and aortic A'ah^es. 
Those were stained AA'ith hematox 3 din and eosin, phosphotungstic acid AAuth 
hematoxylin, von Kossa’s stain for calcium, and Scharlach R for fat. The 
m 3 mcardimn of the papillar3' muscle and left A'entricular waU shoAA^ed the 
most interesting changes. There were man3’’ prominent scars consisting of 
dense connective tissue. There was a considerable amount of separation 
and hyaliuization of the muscle fibrils As-ith a slight, diffuse, cellular infil- 
tration. The endocardium of the papillar3" muscle was thickened and 
fibrosed Avith a diffuse cellular infiltration. The underl3’ing musculature 
AA-as extensively scarred and shoAA’ed small scattered areas of calcification. 
The sections of the aortic and mitral A'-ah'es showed a generalized thickening, 
lu'alinization and slight degree of cellular infiltration. 
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Further Pathologic Findings, Terminal bronchopneumonia, generalized 
passive congestion. 

Case 3. — L. C., male infant, aged 5 months, heart murmurs since birth, 
cyanosis, streptococcus hemolyticus septicemia. Puhnonarj'^ stenosis. 

History. The patient was brought to this hospital for the first time on 
August 25, 1931, because of swelling of the right thigh and failure to move 
the right leg. 

The mother of the patient had suffered since childhood from “heart 
trouble” which was presumably of a rheumatic type. She was very ill 
during this pregnancy with dyspnea, high blood pressure, nausea and 
vomiting. The first cluld was in good health; the second had anemia; 
the 3d pregnancy resulted in a miscarriage, the patient represented the 
4th pregnancy. After the 3d pregnanc 3 '^ she was told she should not have 
any more children because of a “bad heart.” The patient was born at full 
term by a normal easy delivery. The birth weight was 4 pounds 11 ounces. 
A diagnosis of congenital heart disease was made because of a loud blowing 
sj^stolic murmur heard immediately after birth. Cj’^anosis was first noted 
at the age of 1 month. At this time the heart was slightly enlarged by 
teleoroentgenograms. 

Death followed a streptococcus hemoljdicus septicemia. The blood 
Wassermann reaction was negative. Teleoroentgenograms showed a 
normal heart shadow which was not enlarged for this age. The lung folds 
were clear. 

Necropsy (A-31-132). 

Heart. The heart weighed 30 gm. (normal weight for this age is 29 gm.). 
The left side of the heart showed no gross abnormalities. The mitral valve 
measured 34 mm. in circumference; the aortic 25 mm. The wall of the left 
ventricle was 8 mm. in thickness. The foramen ovale and ductus arteriosus 
were both closed. There were no septal defects. The aorta arose from a 
normal situation. The coronary arteries appeared normal. The branches 
of the aorta were anomalous in that the left co mm on carotid and left 
subclavian both arose separately from the aortic arch. 

The right auricle was slightly dilated, the right ventricle was dilated 
and hypertrophied. The right ventricular wall measured 7 mm. in thick- 
ness as contrasted with 2 to 3 mm. as the expected normal for this age. 
The tricuspid valve, which measured 32 mm. in circumference appeared 
entirely normal. The most important pathologic changes were found in the 
pulmonary valve which was stenosed, measuring 16 mm. in circumference. 
The cusps were thickened with opaque, j’^ellowish, roughened surfaces. 
On the superior surface of the anterior leaflet was a fresh fibrinous vegeta- 
tion, firmlj^ attached to the A'alve surface measuring about 1.5 mm. in 
diameter. No further A'egetations or thrombi were found elsewhere in the 
heart. The right ventricular wall was 7 mm. in thickness, as contrasted 
with 2 to 3 mm. as the expected normal for this age, and 8 mm. for the left 
ventricular wall. The mj^ocardium was of a uniform reddish color with no 
gross evidence of fibrosis, degenerath’e or inflammatory changes. 

Sections for microscopic study were taken from the left ventricular wall 
including the mitral valve, and from the right ventricular wall including 
the pifimonarj’^ A'alve vdth its A^egetation. Diffusely scattered through the 
myocardium of both the right and left chambers were small, focal clusters 
of densely packed streptococci. No eAudence of fibrosis was found in the 
mj'ocardium. The pulmonary vah^e was tliickened Avith a definite increase 
in the connective tissue elements. On its arterial surface was a small 
vegetation consisting of densely packed streptococci. The finding here 
represent old damage to the pulmonar3' valve Avith a superimposed fresh 
inflammatory process. 

Further Pathologic Findings. Osteom 3 'ehtis of the right femur; broncho- 
pneumonia; acute intracapiilary glomerular nephritis. 
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Case 4.— W. N., white male infant, aged 3 das^s, cyanosis and dyspnea 
since birth. Healed endocarditis with mitral and aortic stenosis. 

History. The patient’s birth was attended by the outpatient depart- 
ment of the Boston Lying-in Hospital. He was brought there January 22, 
1931, on the 3d day of life because of cyanosis, dyspnea, and failure to nurse. 

This was the 4th pregnancy of the mother, aged 32, who was in apparent 
good health at the time of delivery. Her family history and past history 
were entirely negative. Her first two children were normal and healthy. 
The 3d pregnancy was interrupted by a spontaneous miscarriage at the 
5th month. During this pregnancy her course was normal except for a 
mild cold 2 weeks before teipa. 

Death occurred several hours after entry. 

Necropsy (A-32-94)*. 

Heart. The heart weighed 28 gm. (normal for this age is 17 gm.)._ The 
right auricle and right ventricle were hypertrophied and moderately dilated, 
but otherwise not unusual. The right ventricular myocardium measured 
4 to 5 mm. in tliiclmess. The endocardium appeared normal. The pul- 
monary and tricuspid valves were also moderately dilated, measuring 
2.7 cm. and 4 cm. in circumference. The chambers of the left side were much 
smaller than normal. The volume of the left ventricle was estimated at 
slightly less than 1 cc. Its myocardial wall measured 7 to 8 mm. in thick- 
ness and was somewhat less firm, but of the same color as the normal looking 
right ventricular myocardium. There were no areas of softening or fibrosis. 
Both aortic and mitral valves were markedly stenosed; neither admitted 
more than a 2-mm. probe. The cusps and leaflets of these valves were 
smooth, thickened, partially fused and free from vegetations. The entire 
endocardium of the left ventricle was yellowish in appearance and showed 
a diffuse and unusual degree of thickening. The chord® tendine® were 
involved in the same process, being thickened and shortened. The papillary 
muscles were indistinguishable as such, being obliterated by the cicatriza- 
tion. The ductus arteriosus was markedly dilated, measuring 46 mm. in 
diameter. The foramen ovale appeared normal; it was patent with a valve 
covering f of the opening, the latter being 2 to 3 mm. in diameter. The 
coronary arteries were normal . 

Sections for microscopic study were taken from various portions of the 
walls of the four chambers, and from the mitral valve. These were stained 
Avith hematoxjdin and eosin, eosin methylene blue, aniline blue, phospho- 
tungstic acid vdth hematoxylin, and for fat -with Scharlach R and hema- 
to.xylin. The most significant feature of these sections was the extreme 
thickness of the endocardium lining all surfaces of the left side of the heart. 
This was most evident in the endocardium of the left ventricle. Here the 
endocardial layer measured 1 mm. in thickness in contrast to the myocar- 
dium which averaged 3 mm. in thickness. The endocardium in these 
sections was even and regular, showing nothing abnormal except the gen- 
eralized^ thickening. No irregular strands of connective tissue, cellular 
infiltration or increased vascularity were seen anyAvhere in the endocardiiun 
or myocardium. Sections of the mitral valve showed essentially the same 
features vith a generalized_ thickening and hypertrophy of the connective 
tissue elements vlth no evidence of increased vascularity or cellular infil- 
tration. The vahnilar endocardial surfaces were ail smooth and regular, 
shoving no e\idence of either past or present vegetations. 

Discussion. We have collected from the literature 10 cases to 
which we have added 4 of our own, making a total of 14, in all of 
which there is evidence indicating that the cardiac changes can 
best be explained on the basis of an infectious process originating 

* Dr. A. T. HortiK kindly supplied the material for study in this case. 
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in intrauterine life. We have included in this series only those 
cases occurring in earliest infancy in which the gross pathologic 
findings have been supported by microscopic studies of sufiicient 
adequacy to make them convincing. The cases selected from the 
literature are summarized in Table 1. 

In the instances gathered from the literature, 8 died within the 
first 4 days of life. Of our own cases 2 died within the first 3 days, 

1 lived i\ months and the other 5 months. In the 2 latter cases 
there was elinical evidence of heart disease since birth. One had 
cyanosis since birth; congenital heart disease was recognized in the 
other because of a heart murmur heard since birth. 

Knowledge concerning the health of the mother during pregnancy 
is inadequate. In 4 of the 10 cases from the literature, there is no 
information concerning the mother’s health. In 2, the mother was 
reported Avell during pregnancy. One mother contracted bronchitis 

2 months before delivery; another was sick with “influenza” 6 
weeks before delivery. 

In the present group one mother was entirely normal throughout 
the term of her pregnancy as far as we could learn. Another was a 
known cardiac patient but suffered no acute infection during her 
pregnancy. The mother of one contracted a mild upper respiratory 
infection of sufiicient severity to confine her to bed 2 weeks before 
term. Another was ill with what was called “flu” 2 months before 
term. In only 2 of our group therefore was there any definite acute 
illness in the mother during pregnancy. These, together with 2 
from the literature make a total of 4 in which there was a history 
of bronchitis, “influenza,” or upper respiratory infection. 

In regard to symptomatology, the most frequent finding through- 
out the series is cyanosis. Dyspnea and peripheral edema and other 
evidence of cardiac damage were found less frequently. Death 
often occurred unexpectedly. 

Physical signs on examination of the heart which might indicate 
cardiac disease were not found in any of the instances in the litera- 
ture. In our own group a murmur A\^as heard in only 2 and only 
once was the heart enlarged to percussion. In the other 2 cases 
the hearts were clinically recorded as normal. 

In regard to the pathologic features it is of importance here to 
emphasize only the findings indicating that in these cases the cardiac 
abnormalities represent the end results of old inflammatory proc- 
esses. Of these findings, the most important are: (1) the gross 
distortion of the valves and the thickening of the endocardial 
surfaces, and (2) the microscopic evidence of previous infection, 
such as fibrosis and calcification. 

Considering first the gross features, there was aortic stenosis in 
7 of the total series. Five of these also showed changes in the 
mitral valve. One had pulmonary stenosis with a superimposed ' 
tenninal acute bacterial endocarditis. In all the instances of steno- 
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sis, the appearance of the leaflets resembled the changes found in 
chronic vahnilar disease of later life. Aortic atresia occurred 4 
times and pulmonary atresia once. In only 1 case were all the valves 
recorded as normal (Jacobsthal), but there was scarring and cal- 
cification of the myocardium. Associated with the primary valvular 
defects there may be secondary changes of varjdng degree. With 
aortic atresia, such changes are marked. The left ventricle serves 
merely as a functionless blmd pocket commimicating only with the 
left auricle. It is found to be small and hj'poplastic. Similarly, 
the function of the aorta is only to carry blood to the coronaries 
by retrograde flow from the ductus arteriosus. Thus the aorta, 
too, is a hjT)oplastic structure. When the aortic orifice is narrowed 
rather than completely obliterated, the left ventricle is found larger 
than normal. In but 2 (1 of aortic atresia and 1 of aortic stenosis), 
although the endocardium was greatly thickened, the myocardium 
failed to show pathologic changes. In 4 cases calcium deposits 
were found in the myocardium. In 3, 2 from the literature and 1 
of our onm, the calcification was limited to papillar 3 f muscles of the 
left ventricle. In our case of aortic atresia the calcification was 
revealed onty bj^ making serial sections through the point of atresia. 

In regard to calcification of the myocardium, there are 2 cases 
which deserve brief mention here. The first is a case recently 
reported bj’’ Diamond,^^ A mother who had been in good health 
was delivered during the 7th month of pregnancy of an infant, 
who died 30 minutes after birth. At necropsy extensive calcifica- 
tion was found in the right auricle and throughout the mj^ocardium 
of both ventricles. The author ascribed this to the result of a 
‘’Toxic necrosis of the mjmcardium” transmitted from the mother. 
We have observed an infant who was born normally of healthj'’ 
parents, and Avho, on the 2d daj', developed cyanosis and dj’spnea. 
Death occurred on the 4th day. At necropsy a calcified mass was 
revealed, almost complete^ occluding the tricuspid orifice. Athero- 
matous changes were found in the coronar 3 '^ arteries. Such cases 
ma 3 '^ properl 3 ^ belong in the categors'^ of fetal endom 3 '’ocarditis. 
However, until more is known about the nature of these and similar 
cases, their pathogenesis must remain uncertain. 

In considering the etiologie possibilities it is important to exclude 
congenital S 3 'philis. In the cases from the literature, S 3 'philis has 
been definitely excluded in those reported by Monkeberg, Loeser 
and Bellet and Gouley. In the remaining cases from the literature, 
exclusion must rest upon tvvo factors: (1) the absence of other 
evidence of congenital S 3 T)hilis in the bod 3 - and (2) the nature of 
the cardiac lesion. AVarthin^^ has shown that the prevailing lesion 
of congenital s 3 ’philis of the heart is a fibrous myocarditis harboring 
colonies of spirochetes. In the instances of congenital S 3 'philis 
of the heart which we have encountered in the literature or in our 



Fici. 1. — Photograph of heart in Case 4, showing left ventricle and aortic valve. 
Note greatly thickened endocardium and chordre tendincai. 



Fig. 2. — Photomicrograph of section through scarred area at base of aortic valve 
in Case 1, showing hea-ry deposits of calcium. Note lumen of aorta above. (Hema- 
to.vylin and eosin XI 04.) 
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laboratory, .valvular lesions are conspicuously absent. In the 
series presented here, valvular stenosis and atresia are the prevailing 
lesions. Further negative evidence is furnished in our own group 
by the negative history of sj^jhilis in the parents and negative 
Wassermann reactions obtained from the infant in each instance. 

Of the nature of the infection in this series of patients or its mode 
of transmission we Imow little. In a few instances in this series, 
the mother contracted an “influenza” tjqje of infection in the 7th 
or 8th month of pregnancy. It has been claimed that this was 
responsible for the cardiac changes in the infant; However, we 
know too little of the nature of such infections to be able to con- 
sider such a view as more than a stimulating suggestion. 

It Avould appear profitable, as soon as a diagnosis of congenital 
heart, disease is suspected, to make a careful review of the health 
of the mother during pregnancy, with particular emphasis on the 
nature, severity and time of occurrence of any acute infection. By 
this means information can be collected whieh may lead to an under- 
standing of one of the causes of permanent and irreparable cardiac 
damage in the newborn. 

Summary. 1. Fetal endomyocarditis as one of the eauses of 
eongenital heart disease^ is discussed. 

2. A summary is given of 10 cases collected from the literature 
and 4 of our own, all free from evidences of congenital syphilis. 

3. In each of the total series of 14 there is gross and microscopic 
evidence pointing to old infection. In view of the early death of 
each infant the infectious process must have occurred during intra- 
uterine life. The nature of the infection is uncertain. 
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RIGHT VENTRICULAR PREPONDERANCE (AXIS DEVIATION) 

OF THE HEART. THE SIGNIFICANCE OF VENTRICULAR 
PREPONDERANCE AND T-WAVE INVERSION IN THE 
HUMAN ELECTROCARDIOGRAM. 

Ba' Arthur M. Master, M.D., 

PHYSICIAN TO THE OUTPATIENT DEPARTMENT, NE1Y Y'OBK HOSPITAL, AND INSTRUCTOR 
IN CLINICAL MEDICINE, CORNELL UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY'. 

(From the Department of Medicine, Cornell University Medical College, and the 
New York Hospital, New York City.) 

At the New York Hospital and the Cornell Clinic the electro- 
cardiograms of the last 4 j’^ears showing a right ventricular prepon- 
derance of the Q-R-S group were studied. This was done because 
it was thought that this tjqie of electrical tracing would lead to, 
observations on the right-sided enlargement of the heart. In 1929, 
attention^ was directed to the electrocardiogram in arterial hyper- 
tension, a condition in which there is essentiallj" left-sided enlarge- 
ment, In summary, the record in arterial hjTpertension consisted 
of a left ventricular preponderance, or a left ventricular preponder- 
ance with Ti inversion. It was concluded that these electrocardio- 
grams were associated with an enlarged hypertrophied left ventricle 
and that the Ti inversion was due to this anatomic change and 
not due to disease of the coronary arteries. It is thought that right 
ventricular preponderance alone, but more usually with T 3 or T 2-3 
inversion is a result of, or associated with, right-sided enlargement 
of the heart.* 

The patients examined in this investigation had not received 
any digitalis at all or else the electrocardiograms were taken when 
digitalis had not been given for some time. Furthermore, the T- 
wave inversions were permanent abnormalities. 

Among the 173 cases exliibiting right ventricular preponderance 
there were 99 (57 per cent) in which there was chronic rheumatic 
valvular disease (Table 1 ). In 7 of these 99 cases no specific valvular 
lesions were enumerated on the hospital charts, but in the remaining 
92 cases mitral stenosis was present in each instance, either alone 
or associated Avith other lesions. In not a single case Avas aortic 
insufficiency the sole Aiahmlar lesion. 

The degeneratiA'^e type of heart disease composed the second 
largest group (Table 1). In this group there Avere 36 patients (21 
per cent) aa'Iio suffered from the following diseases: myocardial 
degeneration (11), arteriosclerosis (14), sclerosis or thrombosis of 
the coronary artery (7), liiTiertension (4). 

* An interpretation of right Y-entriciilar preponderance was made when the niain 
downward deflection in Lead I, that is to say, the S wave, was deeper than in either 
of the other two leads and the main upward deflection in Lead III (R wave) was 
taller than in either of the other two leads. 



Table 1.— Right Venthiculah Pheponderan'ce (173 Cases). 
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* Myocnrdial degeneration (11), arteriosclerosis (14), coronary artery sclerosis or thrombosis (7), hypertension (4) ; singly in or combinations, 
t Thyroid disease (7), emphysema, bronchial asthma or bronchitis (6), chronic tonsillitis (6), lobar pneumonia (2) , tuberculosis of peritoneum (1), 
pleurisy (1), miscellaneous (9). 
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The 32 primarily non-cardiac cases consisted of 7 suffering from- 
thyroid disease, 6 from emphysema, bronchial asthma, or bron- 
chitis, 6 from chronic tonsillitis, 2 from lobar pneumonia, 1 from 
tuberculous peritonitis, 1 from pleurisy and finally 9 cases in which 
definite diagnoses were not made. . 

There were 3 cases of congenital heart disease and 3 cases of 
syphilis. 


Table 2. — Suhmart of Right Venthichlar Preponderakce Cases. 
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A survey of the data obtained from the patients showing right 
ventricular preponderance (Table 1 and Figs. 1, 2, 3) yields informa- 
tion of clinical significance. Female subjects were more numerous 
in the group with chronic rheumatic valvular disease, but male 
individuals were in the majority in the cases with degenerative 
heart disease. All the cases have been subdivided into three 
divisions from an electrocardiographic point of view ; those with no 
T-wave inversion, those with T-wave inversion in Lead III only, 
and finally, those with T-wave inversion in both Leads II and III. 
The summary Avill be analyzed in detail (Table 2). Of 41 patients 
with no inversion' of the T-wave, only 7 per cent died, 27 per cent 
had enlarged hearts on the teleroentgenograms, 20 per cent showed 
a prominence in the region of the pulmonary conus and the left 
auricle, 29 per cent exhibited increased lung markings with sugges- 
tive vascular changes in the pulmonary vessels, 7 per cent exhibited 
auricular fibrillation, and 22 per cent showed Q-R-S abnormalities. 
In the next group with Ts inversion alone, all the numbers became 
greater, that is to say, the mortality increased to 15 per cent, en- 
larged hearts to 34 per cent, bulge in the pulmonary conus region 
to 32 per cent, pulmonary vessel changes to 36 per cent, auricular 
fibrillation to 17 per cent, Q-R-S findings to 45 per cent. In the 
third subdivision (the cases with Tn-a inversions together) these 
numbers reach their maximum: Mortality 33 per cent, enlarged 
hearts 55 per cent, prominence of pulmonary conus 40 per cent, 
increased lung markings 56 per cent, auricular fibrillation 40 per 
cent, Q-R-S abnormalities 44 per cent. The conclusions to be 
drawn from these enumerations are these. Right ^"entricular 
preponderance with inversion of the T-waves in Leads II and III 
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is associated with the largest hearts, with the most frequent and 
most prominent bulge in the region of the left auricle and pulmonary 
conus, and with the greatest increase in tension in the pulmonary 
circuit. Clinically, it is the most serious lesion as shown by highest 
mortality rate and by high incidence of auricular fibrillation and 
Q-R-S changes. Next in severity is the right ventricular preponder- 
ance with only T 3 inversion and least in severity is the patient with 
right ventricular preponderance without any inversion of the T-wave. 

An analysis of the findings in the patients who died reveals facts 
that are in harmony with the correlations previously made (Table 3) . 
In the electrocardiograms of 37 patients who died the T-wave was 
inverted in Leads II and III in 32 cases, in Lead II alone 4 times 
only and the T-wave was upright in all leads only once. In other 
words, an overwhelming proportion of the patients who died exhib- 
ited inversion of T-waves in Leads II and III together. The 
Roentgen ray films emphasize the fact that these patients had 
enlarged hearts with prominence of the pulmonary conus. 


Table 3. — Fatal Cases with Right Ventricular Preponderance. 
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• No Roentgen ray picture in 5 patients. 


The 45 patients suffering from auricular fibrillation showed 
many points of clinical importance. The mortality rate in this 
group was 33|- per cent, whereas the general mortality rate was 21 
per cent. All the patients with auricular fibrillation under 50 
years of age had a mitral stenosis. In short, a patient under 50 
years of age showing a right ventricular preponderance and also 
auricular fibrillation, even though a diastolie murmur is not present, 
has in all likelihood mitral stenosis and the etiologic factor is 
probably rheumatic. 

The frequency of abnormalities of the P-waves (31 per cent in 
the vahmlar disease cases) is to be attributed to the auricular hyper- 
trophy, the result of mitral stenosis. The incidence of auricular 
hjqicrtrophy may even be greater, since one-fourth of this group 
sufiered from auricular fibrillation, a condition in which P-waves in 
the electrocardiogram disappear. 

Discussion. In a survey of 235 normal adults (over 20 years of 
age) v ho v ere thoroughly examined •at the Cornell Universitv 
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Medical College during the last 5 years a right ventricular prepon- 
derance in the electrocardiogram was found only 3 times. This 
occurred in individuals with small or drop hearts. It is apparent 
that this electrocardiographic change should suggest that an 
abnormal or pathologic condition is present in the heart unless the 
heart in question is hypoplastic or pendulous. 

It is clear that the electrocardiographic changes of right ventricu- 
lar preponderance, right ventricular preponderance with Ts inver- 
sion, or with TVs inversions, are closely related to the shape and 
size of the ventricles of the heart, particularly in reference to each 
other and with regard, of course, to the frontal plane of the body, 
the plane in Avhich the electrocardiogram is led off. As the right 
ventricle enlarges, it makes up more and more of the anterior surface 
of the heart. Many factors come into play. Whether the conduc- 
tion pathways in the right ventricle and pulmonary conus are 
lengthened and the muscle walls thickened, or their position changes, 
or the rate of passage of the excitation wave decreases, or the onset 
or the end of electrical excitation in the two ventricles is altered or 
whether a combination of any or all of these factors occurs, it 
appears that it is not primarily the anatomic condition of the heart 
muscle cell but rather the relation of the conduction pathways in 
the chambers which is important in the establishment of a right 
ventricular preponderance with T-wave inversion. Another bit of 
evidence to strengthen this view that the important factor is the 
position and shape of the heart chambers rather than the condition 
of the muscle fiber is the fact that of the 13 patients upon whom an 
autopsy Avas performed there were 3 in whom no evidence of myo- 
cardial damage Avas found on gross examination or microscopically 
and only 1 of the 13 had disease of the coronary A^essels. 

In the 13 postmortem examinations 12 very large hearts were 
found and in 10 cases the right A^entricle was described as relatively 
more enlarged and hypertrophied than the left. This emphasis on 
right A'-entricular enlargement strengthens the belief that right 
A^entricular preponderance with inA’-ersion of Ts alone or both T2 
and Ts is characteristic of right A'-entricular enlargement. 

A great deal of clinical and experimental eA'idence has accumulated 
which substantiates the views Avhich have just been expressed. 
Willius^ found that preponderance of the left A'entricle was often 
associated AA'ith negatiA'ity of the T-waA'e in Lead I or in Leads I 
and II, and right-sided preponderance Avith negativity of T2-3 and 
next Avith Ts. Barnes and Whitten* observed that in predominant 
left ventricular strain Ti or. T1-2 Avere inA'erted and in predominant 
right ventricular strain, Ts-s- From experiments also, similar facts 
are present. Using the heart-lung preparation Daly* found Ti 
negatiA’’e when excessive strain aa’us placed on the left heart, that is 
to say, AA'hen the left A'entricle performed work in excess Relative 
to the normal heart) of that of the right A'entricle. In two experi- 




Fig. 1. — Case A. H. (584-297858), male, aged IG. Chronic rheumatic valvular 
disease, mitral stenosis and insufficiency: (a) roentgenogram March 10, 1931. Heart 
slightly increased to right and to left. Right auricular hypertrophy and enlargement 
of left ventricle. Prominence in region of left auricle and pulmonary conus. The 
lung markings are perhaps very slightly increased; (5) electrocardiogram March 11, 
1931. Right ventricular preponderance; P waves large, indicating auricular enlarge- 
ment; all T waves upright. 



Fig. 2a Fig. 2h 

Fig. 2.— Case E. K. (71-280524), female, aged 21. Chronic rheumatic valvular 
disease, mitral stenosis: (a) roentgenogram May 24, 1029. Similar to Fig. 1 hut 
more advanced. The heart is moderately enlarged, the right auricle is definitely 
hypertrophied, the bulge in the region of the pulmonarj" conu.s and left auricle more 
prominent. The lung markings arc now moderately increased; (5) electrocardiogram 
May 25, 1929. Right ventricular preponderance, P waves large, inversion of Tj. 





Fig. 3a Fig. 3b 

Fig. 3. — Case T. A. (9580-296363), male, aged 21. Chronic valvular disease, 
mitral stenosis and insufficiency, myocardial insufficiency, pulmonary infarct. Died 
January 1, 1931. (a) Roentgenogram December 4, 1930. Considerable enlargement 
of both ventricles, especially right. Huge bulge in region of pulmonary conus and 
marked accentuation of hilar and vascular shadows; ( 6 ) electrocardiogram December 
4, 1930. Right ventricular preponderance; P waves large; serai-inversion of Ts and 
inversion of T 3 . 



Fig. 4a Fig. 4b 

Fig. 4. — Case S. L. (198-271006), male, aged 56. General arteriosclerosis, coronary 
artery disease, auricular fibrillation, myocardial failure. Died February 16, 192S. 
(a) Electrocardiogram Februaiy 21, 1927. Left ventricular preponderance, inversion 
of Ti and T-. (b) Electrocardiogram, same patient, February 2, 1928. Right ven- 

tricular preponderance, and now inversion of Ts and Ts. 
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ments the pulmonary artery was partially occluded, and Ts nega- 
tivity was produced in 1 case and a diminution of T 3 positivity in 
the other. From an investigation of patients with myocardial 
insufficiency Winternitz® concluded that inversion of Ti more than 
left ventricular preponderance was indicative of left ventricular 
hj^^ertrophy and that T 3 inversion indicated right ventricular 
hypertrophy. He concluded that position and size of the heart 
chamber were the important agents in the production of inversion 
of the T-waves. Fie also cited the case of a man aged .59 suffering 
from myocardial degeneration and an enlarged heart who on maximal 
inspiration showed on the electrocardiogram right ventricular 
preponderance with T 2-3 inversion, and on maximum expiration 
showed a left ventricular preponderance with a Ti inversion. Since 
these electrocardiographic changes were not affected by vagal 
pressure or by the injection of atropin he concluded that change of 
position of the heart during respiration was the cause. He was of 
the opinion that a relation existed between left ventricular prepon- 
derance and Ti inversion and right ventricular preponderance with 
T3 or T2-3 inversions. Similarly, Pardee‘S found an inversion of T2-3 
in 25 per cent of the records which exhibited right ventricular 
preponderance, and inversion of Ti in about the same percentage 
of records showing a left ventricular preponderance. 

If one ventricle becomes unusually enlarged or h>-pertrophied, 
absolutely or relatively to the other ventricle, the T-wave has a 
tendency to be directed oppositely to the main deflection. 

Although the relative or absolute position, shape and size of 
the heart chambers may determine the ventricular preponderance 
and the T-wave inversion, functional or toxic effects which influence 
the conduction pathways on one side of the'heart alone or relatively 
one more than the other, will undoubtedly also produce such 
changes. In the series of 17.3 cases there were 11 patients who at 
one time showed a right ventricular preponderance and at another 
a left ventricular preponderance. Although these changes were 
temporary, when a right ventricular preponderance was present 
T 3 or To-s were inverted and when the left ventricular preponderance 
was present Ti was. inverted (Fig. 4). This electrocardiogram was 
from a man aged 56, on whom a diagnosis of arteriosclerosis of the 
coronary arteries with myocardial degeneration and general arterio- 
sclerosis had been made. The first electrocardiogram revealed 
a left ventricular preponderance and Ti _2 inversions, and the second 
a right ventricular preponderance and T2-3 inversions. The patient 
was fully digitalized on both occasions. 

The great number of abnormal P-waves in the records showing 
right ventricular preponderance is evidence of auricular hyjier- 
trophy, particularly of the left auricle, since the ])rcdominant vahni- 
lar lesion in all these cases is mitral stenosis. 

The presence of the degenerative heart conditions, such as disease 
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of the coronary arterj’', myocardial degeneration and hj^ertension, 
among those that produce right ventricular preponderance was 
unexpected. A left ventricular preponderance is usually found in 
these conditions. In occlusions of the coronary arterj^, however, 
the axis deviation often changes (Fig. 4). In conditions such as 
arterial hj^iertension in which the left side of the heart is primarily 
involved, after a long interval of time the right side finally shares 
the burden and the right ventricle then enlarges. 

Summary, The position, size and shape of one ventricle ivith 
respect to the other can be correlated with deviation of the electrical 
axis (ventricular preponderance) and inversion of the T-wave. 
Right ventricular preponderance with inversion of T 3 alone, or of 
both T 2 - 3 , is characteristic of right ventricular enlargement. Left 
ventricular preponderance wdth inversion of Ti is characteristic 
of left ventricular enlargement. 

The inversion of T 3 or both T2-3 is commonly associated with right 
ventricular preponderance. Inversion of Ti is commonly associated 
with left ventricular preponderance. 

A more or less permanent T-wave inversion is not necessarily 
indicative of a pathologic process in the heart muscle. 

As one ventricle definitely hj^iertrophies and enlarges, the T-wave 
has a tendency to become directed oppositely to the main defiection. 

The groups of diseases associated with right ventricular prepon- 
derance are, in the first place, chronic valvular disease (57 per cent), 
with mitral stenosis alone or associated with other vahmlar lesions; 
in the second place, degenerative heart disease (21 per cent) ; and in 
the third place, non-cardiac disease, such as thjnoid disease, bron- 
chial asthma and emphysema; and finally, congenital heart disease 
and syphilis. Female individuals predominated by number in the 
patients with chronic vahnilar disease, and male individuals were in 
the majority in the degenerative heart disease group. 

Right ventricular preponderance with inversion of T 2_3 is asso- 
ciated with the most marked right ventricular enlargement, with 
the largest hearts, with the most marked enlargement of the pul- 
monary conus and the left auricle, with markedly increased lung 
markings and congestion in the lungs and with the highest mortality 
(33 per cent). Right ventricular preponderance with inversion of 
Ts alone is associated with a less marked degree of these anatomic 
changes and a mortality of 15 per cent, and finally in right ven- 
tricular preponderance without any inversion of the T-wave at all, 
the least changes occur and the mortality is only 7 per cent. 

Auricular fibrillation was present in 40 per cent of the patients 
showing right ventricular preponderance with both T2-3 inverted ; 
17 per cent when T 3 alone was inverted; and only 7 per cent with no 
T-wave inversion. In a patient under 50 years of age exhibiting 
right ventricular preponderance and auricular fibrillation, chronic 
disease with mitral stenosis is probably present, whether or not a 
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diastolic or other murmur is heard, and the etiology is probably a 
rheumatic disease. 

In chronic valvular disease right ventricular preponderance 
appears to indicate the presence of mitral stenosis. In a patient 
who has chronic valvular disease and right ventricular preponder- 
ance the diagnosis of aortic insufficiency as the only valve lesion is 
practically eliminated. 

In electrocardiograms of patients suffering from chronic valvu- 
lar disease wffiich show right ventricular preponderance, abnormal 
P-waves are very frequent, due to the presence of auricular hyper- 
trophy resulting from mitral stenosis. 

In the same patient there may occur a change from a left ventricu- 
lar preponderance with Ti inversion to a right ventricular preponder- 
ance with Ts or T2-3 inversion, or a change from right ventricular 
preponderance with T2-3 inversion to a left ventricular preponder- 
ance with Ti inversion. 
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THE EFFECT OF THE HEART’S POSITION ON THE ELECTRO- 
CARDIOGRAPHIC APPEARANCE OF BUNDLE-BRANCH 
BLOCK IN MAN.=*= 

By Milton Kissin, M.D. (New York), 

FELLOW IN CARDI0VA8CULAH RESEARCH, MICHAEL REESE HOSPITAL, 

Walter Ackerman, M.D., 

INTERN IN PHYSIOLOGY, MICHAEL REESE HOSPITAL, 

AND 

Louis N. Katz, M.D., 

PHYSIOLOaiST AND DIRECTOR OF CARDIOVASCULAR RESEARCH, MICHAEL REESE HOS- 
PITAL; ASSISTANT PROFESSOR OF PHYSIOLOGY, UNIVERSITY OF CHICAGO, 

CHICAGO. 

(From the Heart Station of the Michael Reese Hospital.) 

Katz and Ackerman* studied the effect on the electrocardiogram 
of changing the position iof the heart in experimentally produced 
bundle-branch block. They found that a change in the heart’s 
position caused a noticeable shift of the electrical axis. At times 

* Aided by the Frederick K. Babsoii Fund of the Michael Reese Hospital and 
the Herbert L. Celler Felloivship Foundation, New York. 
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there occurred a complete reversal of the directions of the Q-R-S 
deflections of Leads I and III. This indicated that in bundle-branch 
block the position of the heart, as well as the site of the block 
determines the direction of the Q-R-S deflections. 

The present investigation was made to discover if such changes 
could be demonstrated in man. In 6 individuals with so-called 
right bundle-branch block (older nomenclatme) electrocardiograms 
were taken in various positions of the body and in different phases 
of respiration. Tracings were taken with the subject (a) lying on 
the back, (b) on the left side, (c) on the right side, (d) on the abdo- 
men, (e) sitting up, (/) in deep inspiration and (g) in deep expiration. 

Some degree of shift in the electrical axis appeared with change 
in position of the heart in every case. Twice, marked change in 
the electrical axis appeared. In these 2 cases, as shown in Figs. 1 
and 2, a so-called right bundle-branch block (older terminology) 
became an indeterminate type. The change in the heart’s position 
caused the Q-RS deflection in Lead III to change from negative 
to positive, while in Lead I the Q-R-S deflection became smaller. 
The changes that occurred were not as marked as in the animal 
experiments since the degree of movement of the heart was more 
limited under the conditions of this investigation. 

These results bear out the contention of Katz^ that the direetion 
' of the Q-R-S deflection in the electrocardiogram in bundle-branch 
block is determined by the position of the heart as well as by the 
site of the block. 

, Krumbhaar,^ Luten and Grove,^ and Hyman and Parsonnet® have 
taken serial electrocardiograms which show the gradual development 
of bundle-branch block. We have seen similar records. Cases of 
right bundle-branch block (older terminology) were preceded by 
left axis deviation and a case of “left” bundle-branch block^ was pre- 
ceded by right axis deviation. This fact would support the original 
contention that the position of the heart — and this would include 
hypertrophy and dilatation— plays a role in the electrocardiographic 
conflguration of bundle-branch block. This interpretation may 
serve to explain the apparent discrepancies between clinical and 
necropsy findings in certain cases of bundle-branch block. 

Summary and Conclusion. 1. In 2 cases of so-called right bundle- 
branch block (older nomenclatm-e), shift in the position of the 
heart changed the electrocardiogram to the indeterminate type of 
bundle-branch block. 

2. The position of the heart as well as the site of the blocked 
bundle-branch determine the direction of the Q-R-S in the electro- 
cardiogram of bundle-branch block. Thi§ may be the explanation 
of certain apparent contradictions in the findings of previous students 
of bundle-branch block. 

3. It is suggested that electrocardiograms heretofore interpreted 
as left and right bundle-branch block be reported simply as intra- 
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ventricular block of “bundle-brancli block configuration” and that 
no attempt be made to locate the blocked bundle-branch from the 
electrocardiographic appearance alone. 
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Internal Medicine. Its Theory and Practice. By various contributors. 
Edited by John H. Musser, B.S., M.D., F.A.C.P., Professor of Medicine 
in the Tulane University of Louisiana School of Medicine; Senior Visiting 
Plysician to the Charity Hospital, New Orleans. Pp. 1316; 37 illus- 
trations. Philadelphia: Lea & Febiger, 1932. Price, SIO.OO. 

To quote from the preface : “ The ever increasing complexities of internal 
medicine and the steadily mounting mass of facts that pertain to disease 
make it an impossibilit}’' for any one man to write with authority on such 
a large subject.” This is the second one-volume textbook written by 
numerous contributors that has appeared in recent yearA The advantage 
of such a book from the standpoint of factual excellence in aU its sections 
is obvious. The editor of such a volume is, however, confronted with the 
necessity of avoiding certain pitfalls and difficulties. The larger the number 
of contributors, the greater is the task of proper coordination, of proper 
emphasis as determined by space assigned to various subjects, of avoidance 
of duplication. Again, not every medical author combines with his knowl- 
edge of the subject the facile %dffid expression of an Osier, a Striimpell or a„ 
Dieulafoy. The editor is to be congratulated on his happj’^ solution of these 
problems. The 27 VTiters who have contributed to this volume all hold 
professorial appointments in medical schools and as teachers are experienced 
in imparting their information to students. Worthy of comment is the 
inclusion of an excellent chapter on mental disorders. This volume will 
take its place as a standard text in American medical literature. R. K. 


Varicose Veins and Hemorrhoids. By V. Meisbn, M.D., former Chief 
Surgeon to the Policlinic, Sundbj'^ Hospital, Copenhagen. With a Preface 
by Aug. ICrogh, Ph.D. Pp. 149; 25 illustrations, 8 colored plates. 
Copenhagen: Leidn & Muntygaard, 1932; London: Oxford University 
Press, 1932. 

This is an attempt to cover the entire field of injection of sclerosing 
agents to benefit varicose veins, hemorrhoids, varicocele, hydrocele and 
venous angioma. 

In the section on varicose veins of the leg, the chapters on the anatomy 
and ph 5 "siology are weU done. Much space has been properly given to 
the consideration of deep vein phlebitis and postplilebitis sequelie and 
complications. The various contraindications to both the injection and 
operative treatments are scantil}" treated, while treatment following deep 
vein phlebitis is somewhat rashly advocated. The technique is clearly 
gii^en and follows closely the accepted methods. One is disappointed that 
more has not been given on recurrences, canalization of the thrombosis, 
newl}' formed veins and those cases that resist all sclerosing agents — ques- 
tions that are now particularty engaging the thought of surgeons. 

The injection of varicocele will meet with little enthusiasm and few 
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surgeons have anxiously awaited a new substance with which to inject 
hydrocele. 

In the section devoted to hemorrhoids the general similarity between 
varicose veins of the leg and of the rectum is overemphasized, overlooking 
the important differences in the anatomy of the veins and the course of 
the circulating blood in varicose veins of the leg and of the rectum. For 
instance, in varicose veins of the leg it is pointed out that the direction of 
flow of the blood is downward to the deep veins through the communicating 
ones wliich are smaller and, therefore, the possibility of an embolus passing 
into the general venous circulation remote. Tliis is not the arrangement 
in the rectum, however, and, the flow being from the smaller to increasingly 
larger veins, the greater chance of embolism is apparent. 

Infection of most hemorrhoids was pointed out, but though fatal cases 
have been reported, the unsound practice of injecting into an infected 
area a highty irritating solution devitalizing to the tissues is recommended. 

In referring to the surgical treatment of hemorrhoids, the author has 
denounced the clamp and cauterj'’ method because of the resulting stenosis 
and ectropion of the mucosa. However, stenosis of the rectum should not 
occur if the clamp is applied in the direction of the long axis of the rectum 
rather than on the circumference. Recurrenees of hemorrhoids after the 
injection treatment has not been discussed. 

In the hands of the general practitioner and inexperienced surgeon the 
liook would give the unsupported and unwarranted view that the injection 
treatment of varicose, veins of the leg and hemorrhoids had satisfactorily 
supplanted the surgical treatment of both these conditions and that shortly 
it rnight be equally well applied in the treatment of varicocele, venous 
angioma and varicocele. S. W. 


Un Pericolo Sociale: Le Brucellosi. By Prof. A. Alessanokini and M. 

Pacelli, M.D., vdth a Preface by Prof. A. Ilvento, Vice-Director 

General of the Public Health Service. Pp. 184; 10 illustrations. Rome: 

Edizioni “Annali d’igiene,” 1932. 

Except for their failure to refer to Keefer’s first report of proved human 
infection by the organism of contagious abortion of cattle, and the earl)’’ 
work of American clinicians in delineating this phase of the disease, tlie 
authors have given a detailed presentation of the prol^lem of BruceUa 
infections, a problem which by the Section on Hygiene, League of Nations, 
was designated as “one of the most important world problems of public 
health.” There are chapters dealing with the prevalence of brucelliasis 
in man and animals in the various countries; the bacteriology of Brucella; 
the sources of contagion; prophylactic measures against brucelliasis in the 
commonly affected domestic animals and in man; milk in relation to 
undulant fever. Complete from the Italian point of view, this monogi-aph 
is, as far as the Reviewer knows, the most comprehensive in any language 
on the puljlic health aspects of this subject. R. K. 


Saxe Sex Life and Sane Sex Living. By H. AV. Long, M.D. AA’ith a 
Special Introduction by Dr. AV. F. Robie. _ Pp. 151. New York: 
Eugenics Publishing Compan)', Inc., 1922. Price, ?2. 

A BOOK wliich aims to “improve health, prolong life and promote virtue” 
by giidng in non-technical language details of sexual life. Necessarily 
sold only to medical men, it is written for the lainnen and much siiace 
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given to exiiortation. Restricted to the right sort of reader, it doubtless 
would have its uses, though occasional strange bits of physiology are 
included. How to prevent the book from falling into the wrong hands is 
a problem that apparently does not concern author or introducer. 

E. K. 


Filterable Virus Diseases in Man. Joseph Fine, M.D., B.Sc., 
D.P.H. (Glas.), D.T.M. (Ln^ERP.), Assistant to the Professor of Public 
Health, Edinburgh University; formerl 5 ’’ Research Assistant, Sir Alfred 
L. Jones Laboratory (Liverpool School of Tropical Medicine), Freetown, 
Sierra Leone; late Assistant Pathologist, Ancoats Hospital, Manchester. 
Pp. 144. Baltimore: WiUiam Wood & Co., 1932. Price, S2.25. 

The status of filterable ^drus diseases todaj’- is much the same as was 
the status of bacteriolog}'' about forty j’^ears ago: Our knowledge is so 
rapidl}^ e.ypanding that onty the specialist can hope to keep even reasonably 
well informed. It is, ' therefore, desirable to have at not too infrequent 
intervals summaries and critical reviews of the important subject. This 
appears to be the object of the little book bj'' Fine. It is weU written, and 
it contains in compact form the essential parts of virus diseases in man. 
Moreover, it makes available in a single volume the recent advances in our 
knowledge. The references given at the end of each chapter, while not an 
exhaustive list of the hterature, are a good guide for those who wish to 
become better acquainted with a fascinating field of pathology and clinical 
medicine. 

The author’s attempt to classity and sj'stematize the virus diseases of 
man is helpful to the non-specialist. We wish to recommend this very 
readable book to all who would gain at least some acquaintance with a 
rapidty progressing part of medicine. B. L. 


Functional Disorders of the Gastro-intestinal Tract. By AVilliaji 
Gerry Morgan, M.D., F.A.C.P., Professor of Gastroenterology, George- 
town University Medical School, etc. Pp. 259; 32 illustrations. Phila- 
delphia: J. B. Lippincott Companj’’, 1931. Price, S5.00. 

One of the volumes of the Ever 3 ’’da.y Practice Series, under the editorship 
of Dr. Harlow Brooks, this book deals vdth the diagnosis and treatment 
of the various abnormalities of function of the digestive tract. The view- 
point is conventional and the presentation is conservative. There are 
numerous illustrative case reports. R. K. 


The Action of the Living Cell: Experimental Researches in Biology. 

B 3 ’' Fenton B. Turck. Pp. 308; 17 illustrations. New York: The 

Macmillan Compan 3 ', 1933. Price, 83.50. 

Some 3 ’’ears ago the author, who died last November, isolated a substance 
which he named cytost. This he regarded as a cellular toxin which, being 
suddenb’^ liberated in large quantities by injured tissues, caused shock and 
death. Not onty did he recognize that the composition of c 3 ’’tost “is a bio- 
chemical problem which still awaits solution,” but unfortunate^' so man}' 
of his views remained highly speculative theories and of his observations 
remained insufficient!}' controlled that the}' have not carried great weight 
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with students of the subject. Like Finley’s views on the relation of the 
mosquito to yellow fever, or many of Sajous’ theories of endocrhie action, 
they remain as perhaps brilliant flashes of intellect which ver}'’ rarelj’’ are of 
any value in substantially advancing biological science. The material 
accumulated in the book under the review in the opinion of the Reviewer 
only partly obviates this criticism. E. K. 


Eu Asma Y Otras Enferiiedades Alergicas. By Dr. Carlos Jimenez 
Diaz. Pp. 945; 88 illustrations, some colored. Madrid: Editorial 
Espana, 1932. Price, 60 pesetas. 

An unusuall}’’ complete and well-balanced presentation of the subject 
and by all odds the best European text on allergic disorders that has come 
to our attention. The first third of the book deals wdth the theory, mechan- 
ism and etiology of allergy. Then follow 60 pages on the general s 3 nnptoma- 
tology and diagnosis of allergic states. The rest of tlie volume deals with 
the various clinical manifestations of allerg 3 q half tlie space being devoted 
to the allergic diseases of the respirator 3 '^ tract, and tlie other half to allerpc 
skin disorders, angioneurotic edema, migraine, and allergy in the digestive 
tract and elsewhere. It is in the field of digestive allergy that the author 
has made original contributions. Minor criticism: the lack of an index. 
There is a very extensive bibliography, thoroughly representative of the 
medical literature of the world. The book should prove most useful to 
all physicians who read Spanish. R. K. 


Clinical Interpretation of Laboratory Reports. B3’’ Albert S. 
Welch, A.B., M.D., Clinical Instructor in Medicine in the University 
of Kansas School of Medicine in Kansas City, Kansas, etc. Pp. 366; 
16 illustrations, 1 in color. Philadelphia: P. Blakiston’s Son & Co., Inc., 
1932. Price, 84.00. 

The ever increasing use of laborator 3 '^ procedures in the diagnosis^ of 
disease confronts the practitioner with the growing necessit 3 ’’ of interpreting 
and evaluating the reports he receives from the laborator 3 L He vill find 
a conservative and accurate guide in this book, the author of which is 
both clinician and pathologist. R- K. 


. The Nervous Child at School. B 3 ’- Hector CmvRLES Cameron, M.A., 
M.D. (Cantab.), F.R.C.P. (Lond.), Ph 3 'sician in Charge of Children’s 
Department, Guy’s Hospital. Pp. 160. New York: Oxford University 
Press, 1933. Price, $1.50. 

The theme is largely fatigue, expressing itself chiefl 3 '' as vomiting and 
bilious attacks, abdominal pains and sensations, persistent rise of temper- 
ature, fainting and cardiovascular disorders, attacks of unconsciousness 
and convulsions, and disorders of sleep. Continuing, disorders of conduct 
are considered, as persistent hying, stealing, pla 3 'ing truant and masturba- 
tion. Considerable assurance is showm and exception nia}* be taken to this 
statement: “But there is no such thing as a child of high intelligence who, 
in point of morals onbq is imbecile.” 

A criminal of high intellectual endowmient, robust and a writer of note, 
began to read at three and a half 3 'e.ars and entered ujion a life of crime 
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at nine. He was in a refoimatory, a county jail and a penitentiary. Once, 
when arrested, there were 29 charges against him. He said he was always 
kindlj^ treated as a child, had attended a private school, a primary school 
and a college. At 21 he inherited 834,000, spent it in 3 years and later in 
life received help from many prominent persons, yet he showed no self- 
reproach. He stated to Reviewer: “There is a born criminal and I am 
one.” When last seen, he was 48 years old and was debating whether to 
return to crime or accept matrimon}' from a woman of some means and 
culture. N. Y. 


Light Therapy. By Frank HAiiiiOND Krusen, M.D., Director of the 
Department of Physical Medicine, Temple University School of Medi- 
cine, Philadelpliia. Foreword by John A. Kolmer, M.D., Dr.P.H., 
D.Sc., LL.D., Professor of Medicine, Temple University School of Medi- 
cine. Pp. 196; 33 illustrations. New York: Paul B. Hoeber, Inc., 1933. 
Price, 83.50. 

A vrELL written and illustrated monograph designed for the general 
practitioner. Light as a therapeutic agent and its manner of use are wiitten 
of with clarity. What is not known concerning the subject is outlined; its 
therapeutic limitations are stressed; its proven values are detailed. The 
entire subject is treated authoritativety and vathout bias. The book is 
worth while. G. W. 


The Biochemistry op Medicine. B}'' A. T. Caaieron, M.A., D.Sc., 
F.I.C., F.R.S.C., Professor of Biochemistri’', Faculty of Medicine, Uni- 
versity of Manitoba; Biochemist, Winnipeg General Hospital; and C. 
R. Gilmour, M.D., C.M., F.R..C.P. (C.), Professor of Medicine and 
Clinical Medicine, University of Manitoba; Ph}'sician, AVinnipeg General 
Hospital. Pp. 506; 31 illustrations. Baltimore: AYilliam Wood & Co., 
1933. Price, 87.25 (temporarj'^ price, 85.50). 

This volume is a useful addition to that field of pubhcation — the appli- 
cation of biochemistry’- to clinical medicine— so brilliantly inaugurated by 
the Quantitative Clinical Chemistry of Peters and Van Slyke. The authors, 
realizing the limitations of their shorter work, constantly refer to the Amer- 
ican treatise, which seems destined for many y’-ears to serve as a model. 
The Reidewer agrees with the authors that The Biochemistry of Medicine 
may^ have a distinct field of usefulness for the less advanced “student of 
medicine receiving clinical instruction . . . and for the phy’sician 

who received no special instruction in the medical applications of bio- 
chemistryR” 

The book deals adequately -with such topics as glycosuria, sugar toler- 
ance curves, the biochemistry^ of diabetes, anomalies of metabolism, anemias, 
edema, and renal, gastric and liver functional tests. Each chapter is 
followed by^ a moderately extensive bibliography and short summary^ 

A short work must of necessity suffer somewhat from arbitrary discus- 
sions, and a first edition often suffers from errors of omission as well as 
conmiission. The following is, therefore, offered in the spirit of looking 
forward to an improved second edition: (1) In the discussion of adrenalin 
hyiierglycemia, no account is taken of the phenomenon of preferential 
burning of fat. (2) In vivo, during e.xercise, the respiratory^ quotient is 
but rarely 1, as the authors assume. Furthermore, it is erroneous to state 
“during muscular exercise the cliief oxidation in the organism is that of 
lactic acid of muscle.” (3) It would appear in a book of this type far less 
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important to discuss heptosuria, which has never been proved adequately, 
than to discuss such topics as the influence of type of food fat upon t 3 q)e of 
fat produced in the body— a problem of some medical interest. (4) In the 
discussion of synthalin, the idea of its possible value is conveyed, whereas 
many publications stress rather the liver damage that tliis drug causes. 
(5) The data in the chapter on the metabolism of water might well, at 
present, be presented in osmolar terms. (6) The section on edema is 
relatively poor. Too much space is devoted to the theories of Fischer, 
none at aU to the recent important work upon the relationship of serum 
proteins to edema. (7) “Conant and Scott have furnished proof that 
methemoglobin has only one-half of the removable oxygen of oxyhemoglo- 
bin. It (oxj'^gen) is held more firmly than that in oxyhemoglobin, so that 
hemoglobin cannot function as an oxidation carrier.” The authors have 
misquoted the work of Conant and Scott, and apparently have not realized 
that ox 5 '^gen per se is not concerned with the oxidation of hemoglobin to 
methemoglobin. 

In spite of these various suggestions, the Reviewer favorably recommends 
this short treatise to the intern and practitioner of medicine. D. D. 


Nosokomeion. Quarterly Hospital Review. No. 2, April, 1933. 

Containing the Proceedings of the Third Hospital Congress. Pp. 441. 

Stuttgart: W. Kohlhammer. 

_ This number of the official organ of the International Hospital Associa- 
tion contains the reports and proposals of the Third International Hospital 
Congress recently held at Knocke Sur Mer, Belgium. For the convenience 
of aU of its members it is printed in five languages. The work of its Study 
Committee, dealing as it does with the construction, equipment, adminis- 
tration, services and finances of hospitals throughout the civilized world, 
has as its far-reaching effect not oni 3 '^ the dissemination of information con- 
cerning hospital practices but also a strong tendency toward standardiza- 
tion of procedures and techniques. Not only is this issue of the greatest 
practical value to those interested in hospitals because it summarizes world 
belief s_ and practices, but it serves also to discourage the setting up of any 
cUmatic, racial or language boundaries in so far as the}'^ effect the principles 
and practice of caring for the sick, J. D. 


Surgical Anatomy. By C. Latimer Callander, A.B., M.D., F.A.C.S., 
Assistant Clinical Professor of Surgery and Topographic Anatomjq 
University of California Medical School; Associate Visiting Surgeon to 
the San Francisco Hospital. With a Foreword bj'' Dean Lewis, M.D., 
Sc.p., LL.p., F.A.C.S. Pp. 1115; 1280 illustrations, some in colors. 
Philadelpliia; W. B. Saunders Companj’-, 1933. Price, S12.50. 

This volume has, on the whole, been beautifull}'^ prepared and printed 
and fills a real need in the field of surgical anatomiL The manj'’ chapters 
cover the entire field of surgical anaix)m 3 L The author states that, vdth 
his fother, “Recognizing accurate anatomic knowledge as the basis of 
surgical technique, we planned to present anatomic facts in terms of their 
chmcal approaches, the paths of extension of pathologic processes, and the 
coimnon operations. We worked together assembling and organizing 
until three years ago when I was left to finish alone. 

This text is not a S 3 "stematic treatise; it is mtended to be explanator 3 ’’ 

voi,. 186, Ko. 5. — NOVEMBER, 1933 25 
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and utilitarian rather tlian encyclopedic. To avoid repetition of material, 
cross-referencing is used tlmoughout. Most of the illustrations are original 
drawings of dissected material. If any of them are derived from sources 
not credited, the oversight is unintentional.” , : -r 

The illustrations are good; some, of course, would have been enhanced 
by the use of color. The anatomic data are well presented. Surgical 
technique is discussed brieflj’’ and the various operative steps are often 
illustrated. As Dr. Lewis says in the Foreword, the “book is printed with 
the definite idea of indicating the paths of surgical approach to the patho- 
logic process which is to be removed or corrected.” 

TVTiile certain subjects are so familiar to the experienced surgeon that 
prolonged discussion ma}'’ seem unnecessary, for the student and young 
surgeon these may be of first importance. From this point of view, the 
author has given too little space to the surgical anatomj’’ of the appendix. 
There is, of course, the ever-present danger of attempting to cover so much 
ground that the book really becomes an abridged te.xtbook of anatomy 
with added surgical implications. By way of further criticism from the 
student and clinical standpoint, it is better to discuss the anatomy from 
the viewpoint of the surgeon rather than the anatomist. The illustrations 
often have so many leads (Fig. 316 has 41) that the result is one of confu- 
sion rather than clarity. 

This book should be well received and the author is to be congratulated 
on the work he has done. I. R. 


Roentgenograpeic Studies of the Ueinart System. By IViLLrAM E. 
Lomter, M.D., F.A.C.S., Chief of Department of Urologj’’, Cleveland 
Clinic; fonner Associate Professor of Genito-Urinar}’^ Surgery, Western 
Resen^e University; Surgeon to Cleveland Clinic Hospital; and Bernard 
H. Nichols, M.D., F.A.C.R., Chief of Department of Roentgenology, 
Cleveland Clinic. Pp. 812; 812 illustrations. St. Louis: The C. V. 
Mosby Company, 1933. Price, S16. 

This is but the third book to appear in this countr}’’ presenting the 
interpretative value of roentgenology in urology. It differs markedly 
from its predecessors in its format. Recognizing that the urologist has 
much to learn concerning the interpretation of roentgenograms, and that 
the roentgenologist has infinite need to become familiar with the depiction 
and recognition of urologic patholog}"^ and its surgical indications, this book 
devotes but 70 pages to technical methods and pathologic conditions, with 
a brief and interesting chapter on other lesions of the upper right quadrant; 
to be followed by 733 pages depicting the roentgenographic findings in 443 
case studies. Each case is presented with a brief history, clinical findings, 
c.ystoscopic report, roentgenographic interpretation and surgical diagnosis. 
It is an atlas presenting the most complete e.xposition of the subject in all 
its phases. The plates are exquisitety reproduced and their interpretation 
aided by miniature-graphs that are unique and intrinsically valuable. 

A. R. 


Intracranial Totiors. By Percival Bailey, Professor of Surger}^, 
University of Chicago. Pp. 475; 157 illustrations. Sprin^eld, III.: 
Charles C Thomas, 1933. Price, 86.00. 

In the Preface we read that “the time is past when discussions of intra- 
cranial tumors as a whole can longer be profitable. It is true that such 
tumors, if allowed to develop long enough, have this in common that they 
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give rise to intracranial hypertension. So may abdominal tumors cause 
enlargement of the belly, yet who would thinlc of discussing fibroma of the 
uterus, carcinoma of the liver and ovarian cyst as though they were similar 
lesions?” 

After a brief but excellent discussion of the problems of tumors in general, 
the cranial tumors in particular are discussed, their origins explained and 
the varieties classified. Folio-wing this comes an excellent description, well 
illustrated, of the anatomy and physiology of the parts concerned. _ The 
individual tumors are then taken up. For each there is a preliminary 
description of the appearance, gross and microscopic, of the seat of occur- 
rence, the anatomical injuries effected, the physiologic disturbances that 
inevitably follow; and then a series of case studies emphasizing these points 
and bringing out so far as possible the diagnostic differential points of the 
tumor under consideration. 

The text is excellent, entertaining and profitable and is illustrated by 
dramngs that seem adequate for their purpose, though, as compared with 
the photomicrographs that might have been introduced but for the author’s 
objection to glazed paper, they leave much to be desked. 

Surgical treatment, regarded as of interest to the specialist onljq is 
touched upon ver 3 '- sketchily, the purpose of the work being to enable the 
reader to understand the tumors, not operate upon them. J. McF. 


Pnficis d’Anatomib Pathologique. In two volumes. By G. Roussy, 

R. Leroux and Ch. Oberling. Pp. 1344; 682 illustrations. Paris: 

Masson et Cie, 1933. 

All pathologists should know of tliis work of tliree of the best-known 
French pathologists. Americans have for a generation or more received 
their chief inspiration from German investigators and have, in consequence, 
become most familiar with their language and output. But one of the 
results of the World War was to bring about an interest in French literature 
and science, showing that another great people had been and is actively 
investigating and producmg. This book is a striking example of their ' 
good work. In two volumes, convenientlj'^ small, -with superb illustrations, 
mostly drawings, and a text brief and to the point, the subject is presented 
in everj'- modern detail. J. McF. 


History of Urology. In Two Volumes. Prepared under the auspices 
of the American Urological Association. Editorial Committee: Edgati 
G. Ballenger, William A. Frontz, Homer G. Hamer, Bransford 
Leavis, phairman. Pp. 746; 49 illustrations. Baltimore: The Wfiliams 
& Willdns Company, 1933. Price, S8, set. 

These Wo authoritative and well-documented volumes make it difficult 
to realize that urolog}'' as a specialty had its start in the seventies and 
that even bj" 1902, when the American Urological Association was formed, 
specialists in this field were but few. The present work gives a compre- 
hensive historical revicAv of the development of urology, chieflj’- in America, 
vdth especial emphasis on the acliievements of the Association which 
sponsored the preparation of the work. The plan adopted is to devote a 
chapter apiece to the Association, to Ncav York, Philadelpliia, Boston, 
Baltimore, Chicago, the Middle West and the West Coast, to be folloAved 
by 22 further chapters on various important urologic topics, aU bj"- different 
and well-knovTi authors. In these chapters the subject has been followed 
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since ancient times, though necessarilj'^ the most space is devoted to modern 
developments. Especial!}’' interesting to the general reader is Dr. Caulk’s 
35-page chapter on Outstanding Contributions to Urolog}’’, which, pardon- 
ably enough, emphasizes the American contributions and again brings out 
the tremendous development of the subject during the present centur 3 ^ 
The work is well turned out and reasonably free from errors, though meag- 
erl}^ illustrated. Its chief defect — and a serious one — is the absence of 
an index, thus offsetting much of the value of its documentation. 

E. K. 


BOOKS KECEIVEI). 


NEAV BOOKS. 

Life in the Making. By Dh. Alan Frank Gutt.machbr, Associate in 
Obstetrics, Johns Hopkins Universit}'; with the assistance of Ellery 
Band. Pp. 297; 8 illustrations. New York: The A^iking Press, 1933. 
Price, S2.75. 

The Sxirgical Clinics of North America, Vol. IS, No. 4 {Mayo Clinic Num- 
ber, August, 1933). Pp. 215; 65 illustrations. Philadelphia: AA^. B. 
Saunders Compan}", 1933. 

International Clinics, Vol. 3, Forty-third Series, September, 1933. By 
A''arious Contributors. Edited by Louis Hamman, M.D., Visiting Physi- 
cian, Johns Hopkins Hospital, Baltimore. Pp. 316; illustrated. Phila- 
delphia: J. B. Lippincott Company, 1933. 

Paralysis in Children. By R. G. Gordon, M.D., D.Sc., F.R.C.P. (Edin.), 
Physician, Bath and Wessex Orthopaedic Hospital; Physician, Royal 
United Hospital, Bath, etc.; and M. Forrester Brown, M.D., M.S. 
(Lond.), Surgeon, Bath and AA^'essex Orthopaedic Hospital; Surgeon to 
Countj’^ Orthopaedic Clinics, AA'^iltshire, Somerset and Dorset. Pp. 328; 
116 illustrations. New York: Oxford University Press, 1933. Price, 
S4.50. 

The Diagnosis and Treatment of Diabetes. B}’’ AA''. AA’^ilson Ingram, M.C., 
M.D. (Aber.), Honorary Ph}^sician and Phj’'sician-in-Charge of the 
Clinic for Diabetes MeUitus, Royal North Shore Hospital, Sydney, etc.; 
and G. V. Rudd, M.Sc. (Melb.), Research Biochemist, Institute of 
Medical Research, Royal North Shore Hospital, Sydney. AA^ith a 
Preface by C. G._ L.ambie, M.C., M.D., F.R.C.P., F.R.S.E., Bosch 
Professor of Medicine, University of S 3 'dne 3 L Pp. 88; illustrated. 
Australia: Angus & Robertson, Ltd., 1933. 

Clinical Science Incorporating Heart, Vol. I, No. 1. Edited by Thomas 
Lewis, M.D., F.R.S., aided in the selection of papers b}^ T. R. Elliott, 
M.D., E.R.S., R. T. GR.A.NT, M.D., P. P. Laidlaw, F.R.S., Edward 
Mellanby, M.D., F.R.S., AATlfred Trotter, M.S., F.R.S., and E. B. 
A^brney, F.R.C.P. Pp. 158; illustrated. London: Shaw & Sons, Ltd., 
1933. Price, 37/6. 

Un Pericolo Socialc: Le Brttcellosi. B}”- Prof. A. Alessandrini and 
M. Pacelli. M.D., with a preface b}’' Prop. A. Ilvento, A^ce-Director 
General of the Public Health Sendee. Pp. 184; 10 illustrations. Rome: 
Edizioni “Annali d’igiene,” 1932. 

(For Review see page 725.) 
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The Effect of Restriction of Protein Intake on the Serum Protein 
Concentration of the Rat. — A great deal of interest has been occasioned 
by the frequently confirmed observation that in certain tjqjes of Bright’s 
disease and in certain conditions of undernourishment there is a well- 
marked hypoproteinemia. In the case of Bright’s disease this is attrib- 
uted to the loss of protein as albumin in the urine and in the states of 
undernutrition to a protein want from dietary inhibitions or insuffi- 
ciency. At times it is conceded that both factor^ may play a part in 
the production of edema. Bloomfield (J. Exp. Med., 1933, 57, 705) 
deems it advisable to analyze critically the mass of evidence for what 
he terms the loss and lack theory and to point out that there may be 
some other causative factors which play a part in this condition. He 
A’^ery fairly presents the arguments in favor of this protein loss and lack 
conception of the cause of edema. He then considers the published 
reports of those who are qualified and discusses their experiments. 
For example, he states that in Leiter’s experiments the AvithdraAval 
of plasma Avas e.xcessive and is not likely to be paralleled in man. In 
Whipple’s experiments the dogs built up their protein to normal leA'^el 
CA^en after fasting for a period of 2 AA’-eeks. Protein loss, he concedes, 
maj^ loAver blood proteins, but it must be excessive. In case of the 
observations of Peters and others he feels that it is quite possible that 
there Avas an actual disturbance of the protein-building mechanism to 
explain the lijqDoproteinemia. In conjunction Avith Bright’s disease, 
the protein urinary loss should bear some direct relationship to blood 
proteins. It should be expected that these should be termed normal or 
a higher level if large quantities of protein Avere given by mouth. Ea^cii 
m extremely heaA'^y proteinuria, plasma proteins in some instances 
Avere moderately Ioav, AA'hereas others A^nth less extreme proteinuria had 
under 4 grams per cent. EA^en more striking are the experiments of 
Peters and Bulger, AAdio fed high-protein diets to nephritics A\dth Ioav 
blood proteins. Irrespective of the diet and the loss or storing of nitro- 
gen, blood proteins remained at a fairly constant leA'el, indicating that 
the Ioav blood protein AA'as not related to niti'ogen metabolism of tlie 
body as a Avhole, but rather to some special failure of the blood protein 
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mechanism, possibly exaggerated by the proteinuria. Again, it is pos- 
sible to find low blood proteins in well-nourished individuals who have 
not suffered from a protein dietary deficiencJ^ In order further to 
substantiate his ideas, a series of experiments were carried out by 
Bloomfield with mature rats. They were given an e.xperimental diet 
without carrots but adequate in calories, salts and \4tamins and with 
a minimum of protein. The serum proteins of these animals were 
examined cn masse after prolonged dietary observation, during which 
time the animals remained entirely well. In the first initial period 
there Avas a fall in the concentration of serum proteins of approximately 
10 per cent at the e.xpense of serum albumin. Upon a return to a diet 
Avith adequate protein there Avas an equally prompt restoration to the 
initial serum protein leA'el. These fluctuations are very rapid and so 
slight it is presumed they are physiologic rather than pathologic. 
There AA'as no further drop of significance dmlng a period of 20 Aveeks, 
corresponding to a period of 10 years of human life. In the killed rats 
who were sacrificed on the 147lJi day the albumin-globulin ratio AA'as 
Avithin normal range. In a gi-oup of rats, at the end of the 20-Aveek 
period, placed on a control diet with casein 16 per cent, the serum pro- 
tein rose A'ery promptly. On a starvation diet there Avas an initial drop 
but no further significant changes. The results of these experiments did 
not accord Avitli those of many others. Bloomfield suggests that the 
subject needs further study and tlie e.xact nature of the mechanism 
requires special analysis. There may be other possible etiologic factors, 
such as vitamin deficiency, excess of certain foods, such as carrots, 
insufficient caloric intake, and infection, to be considered. 


SURGERY 

UNDER THE CHARGE OF 

I. S. RAVDIN, B.S., M.D., 

J. WILLIAM WHITE PROFESSOR OF SURGICAL RESEARCH, UNIVERSITY OF PENNSYLVANIA, 

AND 

C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERT, TJNIirBRSITT OP PENNSYLVANIA, 
PHILADELPHIA, PA. 


Larvae Therapy. — Numerous references are to be found in tlie litera- 
ture of ancient, medieval and modern medicine concerning the beneficial 
results from the introduction of maggots in A'-arious types of AA^ounds. 
Flies haA^e deposited their eggs and larvae have dcA^eloped in poorly 
cared for Avounds of men and animals since the daA\m of history, and 
it is not surprising that the effects of fly larA'ae on AA'ounds have been 
frequently described. It is surprising, hoAA'CA'er, that the descriptions 
of P.VRE (Lcs (Euvres d’Ambroise Pare, ed 2, p. 1576; ed. 11, A. Lyon; 
Pierre Rigaud, 1652; translation from tlie Latin by Theodore Johnson, 
London, Clark, a-o1. 10, p. 249; a-oI. 11, pp. 277, 167S; Selections from 
the Works of Amhroisc Parc, by Singer, 1924, p. 218) and Larrea' 
(Observations on Woxinds, and Their Complications by Erysipelas, 
Gangrene and Tetanus, etc., translated from the French by E. F. 
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Rivinus, Philadelphia, Key, Mielke and Biddle, 1832, p. 34; Clinique 
Chirurgicale, Paris, 1929, pp. 51, 52) and the occasional later references 
to the effect of maggots were largely ignored until Baer {Proc. hiter- 
State Post-Grad. M(d. Assn, of North America, Detroit, 1929, p. 370) 
introduced maggot therapy as a major part of the treatment of osteo- 
myelitis in 1929. 

Goldstein (J. Bone and Joint Surg., 1931, 13, 476) has reviewed the 
literature of maggot therapy previous to Baer’s publication. While an 
occasional observer had recognized that a wound which had become 
contaminated with maggots was possibly benefited by their presence, 
most clinicians have felt that a wound containing maggots was detri- 
mental as well as repulsive to the patient and indicated poor wound 
care. 

Baer’s (J. Bone and Joint Surg., 1931, 13, 438) results indicated in 
a striking manner tliat larvm of the blow-fly aided in the healing of 
cases of osteomyelitis. The lesions which he reported, healed more 
rapidly tlian if surgery alone had been resorted to, appeared cleaner 
and the granulation tissue looked healthier. Baer did not account 
entirely for the beneficial results pf this type of therapy. He felt, 
however, that the maggots ate the necrotic tissue and caused changes 
in the hydrogen-ion concentration of the fluid in the wound Avhich 
was beneficial to wound healing. His description of the action of the 
maggots intimated that the maggots have an instinct for cleaning 
wounds and that they ate ravenously to remove all necrotic material 
and to loosen sequestra. 

Martin and Heeks (Ann. S^lrg., 1932, 96, 930) point out that on 
the basis of the entomological studies of Fabre (Souveiiirs Entomo- 
logiques [Dixieme Serie] La Mouche Bleue de la Viandc-Le Ver, p. 259; 
Laponte, p. 241) maggots are not true scavengers in that they cannot 
subsist on solid food but must live on a liquid diet. In addition, these 
authors felt that Baer’s results did not indicate that larval therapy 
has any advantages over the Orr method of treatment of osteomj’^elitis. 

Since Baer’s original paper many reports have appeared which sub- 
stantiate Baer’s contention that maggot therapy is an efficacious method 
for the treatment of osteomyelitis. The manner by which these results 
are brought about is, however, not so well understood. Naturally the 
most plausible explanation is that the maggots act as scavengers, eating 
bacteria and tissues that have become necrotic and soft. Weil, Simon 
and SwEADNER (Am. J. Snrg., 1933, 19, 36) reported that in addition 
to a scavenger effect the larvce produce an excretory proteolytic sub- 
stance which hastens liquefaction. Livingston and Prince (J. Am. 
Med. Assn., 1932, 98, 114*3) state that tlie effects are due to an aetive 
principle whieh they are able to extract from the dead bodies of maggots. 
These authors treated 100 cases of primary osteomyelitis, infected 
■wounds, and infected compound fractures with maggot extraet and 
polyvalent vaceines, and obtained healing in 88 per cent of their 
patients. They concluded that beneficial results were due to the 
maggot extract and not to the vaccine, since the vaccine alone proved 
ineffectual. Robinson and Norwood (J. Bone and Joint Snrg., 1933, 
15, 409) are of the opinion that live maggots are necessary, since macer- 
ated maggots show no bacteriocidal properties when added to cultures. 
These authors point out that maggots ingest large numbers of bacteria. 
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bacteria being found in large numbers in the foregut while there is 
apparently a disappearance of organisms in the lowerdntestinal tract. 
In addition they express the view that favorable action due to maggots 
results from the ability of the larvte to reach small recesses of the 
wound, removing bacteria and debris, and to a stimulating action which 
causes a thin serous discharge. This discharge assists in washing out 
large numbers of bacteria and assists in drainage of the wound. 

To those who have witnessed the results brought about by the 
introduction of maggots in osteomyelitis, this form of treatment 
appears promising. The results reported thus far indicate that this 
method is on a sound basis. Whether the Orr treatment or the Baer 
treatment is the method of choice will depend largely on further study, 
since too short a time has elapsed to draw definite conclusions. 


THERAPEUTICS 


UNDER THE CHARGE OF 

CARY EGGLESTON, M.D., 

ASSISTANT PROFESSOR OP CLINICAL MEDICINE, CORNELL UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY, 

AND 

SOMA WEISS, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASS. 


The Presence of Estrogenic Substances in Bituminous Material.— 
Inasmuch as bitumen is known to be composed in part of fixed residues 
of fossilized animal life, and since estrogenic material has also been 
demonstrated in both the lower forms of animal life and plant cells, 
Aschheim and Hohlweg {Deutsch. mcd. Wchnschr., 1933, 59, 12) 
studied a group of extracts obtained from various types of bituminous 
material by means of the several recognized biologic tests and found 
them to contain variable but significant amounts of estrus hormone. 
The extracts studied were derived from mineral oil, peat, soft coal and 
asphalt. These materials were demonstrated to contain from 400 to 
lOjOOO mouse units per kg. of the native substance. Positive reactions 
were obtained by means of the Allen test, action on the uterus of cas- 
trated animals, on the mammary gland, on the cervical ganglion cells 
and upon the anterior lobe of the hj^iophysis. The significance of 
these findings for therapeutics is for the present left Muthout comment 
by the authors. 


A New Preparation Inhibiting Thyroid Activity in Grave’s Disease.— 
About 2 years ago Blum demonstrated the e.xistence of a substance in 
blood, apparently of hormonal nature, which possessed marked anti- 
thyroid activity. This property was demonstrable in biologic experi- 
ments as well as clinically by the use of large quantities of whole blood 
or even of preserved dried blood but proved objectionable and impracti- 
cable for clinical use. : Further researches have lead to the preparation 
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of a highly purified extract of blood, called tyronorman. This prepara- 
tion is standardized biologically, 1 unit being capable of neutralizing 
the activity of teVtt of iodin in the thyroid gland and it is further 
standardized biologically with reference to its power to reduce the 
basal metabolism in rabbits when raised by the administration of 
thyroid. The preparation is available in tablets containing 10 units 
per tablet. Herzfeld and Frieder {Deutsch. med. Wclmschr., 1933, 
59, 84) report upon the use of this preparation in 18 cases of Graves’ 
disease selected from among those of extreme severity and in whom the 
usual operative procedures were felt to be too dangerous. They ad- 
ministered daily doses, ranging from 30 to 90 units, and observed a 
marked improvement in all but 2 of the patients. The improvement 
was rarely noticed until the second week of treatment but was usually 
rather prolonged, although subsequent administration of smaller doses 
were frequently necessary. The patients showed a reduction in heart 
rate, a progressive and marked fall in basal metabolism, a pronounced 
increase in weight and a rapid disappearance of the symptoms referable 
to the vegetative nervous system. Exophthalmos was also generally 
diminished, but the enlargement of the thyroid gland was not materially 
influenced. One of the two failures occurred in a patient whose condi- 
tion was complicated by a tumor, the other in a patient who was not 
cooperative in carrying out the treatment. Although the treatment 
alone was fairly effective, it was found that the results of the adminis- 
tration of tyronorman were improved if the patient followed the 
restrictions in diet originally advocated by Blum, namely, the avoid- 
ance of all animal food and its derivatives of protein nature, of coffee, 
tea, nicotin and alcohol, limiting the diet thereby chiefly to fat and 
carbohydrates along with vegetables, fruits and an abundance of milk. 

The Circulatory Actions of Commercial Liver Preparation.— Krayer 
{Boidsch. Med. Wclmschr., 1933, 59, 676) reports a series of pharma- 
cologic studies on the circulatory actions of four well-kno^vn commercial 
preparations of liver used for the control of anemia, and contrasts them 
with the similar actions of a preparation known commercially as 
eutonon, which is a liver preparation reputed to ha\^e pronounced cir- 
culatory actions. ' The results of his experiments are striking in that 
they failed to reveal any significant circulatory action of eutonon on 
the heart-lung preparation while all of tlie other liver extracts exerted 
identical and marked effects. The actions observed were a pronounced 
increase in coronary blood flow, a marked stimulation of cardiac rate 
and a more or less significant reduction in the minute volume output of . 
the heart. Despite the observations of these actions on the heart-lung 
preparation, the author emphasizes the fact that there is no pharma- 
cologic reason for believing that any of these preparations may be 
regarded as therapeutically valuable in the treatment of any of the 
forms of cardiovascular disease. 


Clinical Observation of the Reaction of Lecithin on Refractory Cases 
of Cardiac Failure. — Led by pharmacologic and physiologic experi- 
ments of other workers who showed the beneficial effects of the adminis- 
tration of lecithin in the restoration of the loss of phosphatids and cal- 
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cium from the exhausted heart, Scheff {Zeiisch. f. Kreislauf., 1933, 25, 
285) studied 5 patients intensively over a considerable period of time. 
His observations showed that the parenteral administration of fairly 
large doses of lecithin was invariably followed by a marked improvement 
in the efficiencj’^ of the heart and a restoration of its ability to respond 
to the administration of the usual cardiac stimulants, to which it had 
apparently become unresponsive. This effect of lecithin was further 
controlled by a fairly prompt return of cardiac inefficiency and loss of 
responsiveness when its administration was omitted. The author does 
not contend that lecithin itself is a cardiac stimnlant but rather that 
it restores the physiologic state of the heart, thus permitting it again 
to respond to appropriate drug therapy. 


PEDIATRICS 


UNDER THE CHARGE OF 

ALVIN E. SIEGEL, M.D., 

OF PHILADELPHIA. 


Poliomyelitis: Comparison Between the Epidemic Peak and the 
Harvest Peak.— Toomey and August {Am. J. Dis. Child., 1933, 46, 
262) call attention to the synchronism between the peak of the epi- 
demics of poliomyelitis and tlie peak of the harvest in an attempt to 
explain at least one method of transmission. They state that infantile 
paralysis need not be due necessarily to fruits and the like, but perish- 
able foods might serve as one of the vehicles by which the disease is 
carried. Such a conception would explain the somewhat e.xplosive and 
dispersive tj^ie of infection that occurs during the harvest peak. They 
feel that Aycock’s “southern incidence curve” could be explained on the 
basis of an earlier harvesting date. The latter observer called attention 
to tlie fact that the incidence of this disease bears a resemblance to the 
incidence of typhoid fever. Ivling called attention to its resemblance to 
dysentery. Its coincidence with gastro-intestinal disease is very appar- 
ent if one constructs a dysentery percentage curve from figures found 
in the Japanese Sanitary District report of 1929, vdth its peak in 
August and September. It can be seen that tliere is an obmous simi- 
larity between the curves of the incidences of poliomyelitis and dysen- 
tery. The tjTihoid curve of the same district was plotted, and confirmed 
Aycock’s epidemiologic observations. Flies are a eommon carrier of 
D^ihoid and dysentery. Johnson detailed the number of flies that were 
caught weekly in various places in New York City. The elements of 
chance entered a great deal in tliis consideration, but when the figures 
were arranged and a curve plotted, it is interesting to note that the 
curve of the greatest number of flies occurred a little before tlie season 
of the greatest incidence of the disease. The handling of infected 
fruit or vegetables by infected people, tlie eating of infected fruits and 
vegetables by cattle with subsequent infection of milk, and the spread- 
ing of the infection from fruit to fruit by flies could serve to explain tlie 
spread of the disease and the incidence at this time of tlie year. To 
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this should be added Kling’s claim of water as a possible source of 
infection. The curves plotted by the authors showed that the incidence 
curves of the disease followed closely the curves of the harvest of the 
perishable foods. The curves for other countries, while inferential 
approximations, l)ore a striking similarity to these cur'\''es. While they 
do not draw definite conclusions they remark on the fact that in their 
locality the peak of the poliomyelitic incidence curve should correspond 
so closely to that of the harvesting curve. 

Preventing Loss of Weight in the Newborn.— Kuglemass, Berggren 
and Cummings (Atm. J. Bis. Child., 1933, 46, 280) say that loss of 
weight in the newborn is sanctioned universally, but they claim that 
this is without physiologic foundation. They claim also that the new- 
born infant is markedly underdeveloped for the long duration of human 
gestation, and so requires continuous supervision for the prevention of 
potential pathologic changes. They observe that the neonatal growth 
gradient continues unaltered during the postnatal period according 
to the analysis of the transitional growth trends of the body as a whole 
as well as of its tissues and organs. Therefore they conclude that the 
initial lo^s in weight is necessarily extrinsic. Postnatal loss of weight 
does not occur in animals of any size, gestation period or scale in evolu- 
tion, according to a survey of observations of veterinarians and others 
in contact with animals. The authors state that the initial loss of 
weight in the human newborn is the result of dehydration and semi- 
starvation, which conditions are unfavorable for the nutritional, phys- 
ical and environmental adjustments besetting the newborn. The 
therapeutic procedures in the past for decreasing the loss of weight in 
the newborn were not successful because they were not based on the 
physiologic needs of the newborn, disturbed by the shock of birth. 
The initial loss in weight in the newborn can be prevented by the 
administration of a solution consisting of 6 per cent gelatin, 3 per cent 
dextrose and 0.5 per cent sodium chlorid at 2-hour intervals throughout 
tlie 24-hour period immediately after birtli. The gelatin hydrates the 
blood and tissues, and it raises body heat by virtue of its specific 
dynamic action, and it reduces the clotting time of the blood. Dextrose 
brings the hypoglycemia of the newborn to normal. Sodium chlorid 
raises the initially low blood chlorid and favors hydration. The aver- 
age loss of weight in newborn infants receiving the hydrating solution 
was 1.7 per cent as tlie irreducible minimum as compared with the 
average loss of 7 per cent in the controls. • The characteristic clinical 
picture of the newborn is a result of birth shock, and is more effectively 
combated by the hydrating solution tlian by milk mixtures during tlie 
first 2 or 3 days of life. It was found that the total fluid intake of 
newborn infants properly conditioned to both bottle and breast was 
as much as twice that of tlie group receiving the routine nursery care. 
The method of preventing loss of weight in the newborn produces, in 
addition, the rapid disappearance of the so-called physiologic apathy, 
somnolence and stupor secondary to birth shock and the compensated 
acidosis universally present. 

Endemic Cerebrospinal Fever in Childhood. — Shaw and Thelander 
(J. Am. Med. Ass?i., 1933, 101, 746) state tliat the progress of these 
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cases tlirough the varying stages of infection presents many interesting 
possibilities for speculation regarding the pathologic phj'^siology. The 
evidence is fairly conclusive that tlie entrance into the body is by the 
way of the respiratory tract. This is followed by an infestation of the 
blood stream scarcely equaled by any other bacterial infection, which 
in turn is followed by localization of the organism in the sldn and in 
serous membranes of the body. The original focus of infection is 
usually of a minor , nature, although sometimes it is grossly apparent. 
Actual empyema of the antrums of the ethmoid sinuses is described, 
but is not tlie rule. These observers have not seen nor found described 
such local changes in the bloodvessels, thrombosis or phlebitis of larger 
veins from which dissemination of infected emboli might result in the 
usual manner of producing a sepsis. Neither are secondary dissem- 
inating foci, such as heart valve lesions, the rule. When organisms are 
seen free in blood smears, they are found within cells or free in the 
plasma, and do not appear in bacterial clumps nor enmeshed in fibrin. 
The areas of skin localization present significant information. The 
marked skin eruptions tend spontaneously to regress, and following 
intravenous treatment they, quickly and almost entirely disappear. 
This is not reconcilable with an embolic theory or vdth any mode of 
origin otlier than their production by a vascular toxin, which may be 
neutralized by an antitoxic effect of the serum. In meningeal local- 
ization, areas of perivascular inflammation first appear which are not 
unlike the early changes in the skin. Slight signs and symptoms of 
meningeal irritation sometimes accompanied the stage of sepsis even 
when meningitis did not develop. The original meningeal reaction is 
in the nature of a meningismus dependent on vaseular changes rather 
than a response to bacterial infection of the spinal fluid. The evidence 
seems fairly convincing that tlie manner in which the organism gains 
unimpeded entrance to the blood, and thereafter affects distant tissues, 
depends on the action of an exotoxin or endotoxin wliich produces 
vascular changes of such a nature as to permit this massive ingress 
from a small original focus and in a similar manner permits egress to 
the tissues. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GYNECOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, FA., 

AND 

FRANK B. BLOCK, M.D., 

SURGEON, JEWISH HOSPITAL, PHILADELPHIA. 


The Role of the Streptococcus in Trichomonas Vaginitis. — So much 
has been written in recent years about the tjqie of vaginitis in which the 
Trichomonas i^aginalis is supposed to be the etiological factor that the 
contribution of Hibbert (Avi. J. Obst. and Gynec., 1933, 25, 465) is of 
interest. He states that the Trichomonas vaginalis may be found in 
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the vaginal secretions of many women for long periods of time without 
producing an acute vaginitis. On the other hand, in a large percentage 
of cases having an acute vaginitis where the Trichomonas vaginalis 
exists, there is an associated predominant growth of a Gram-positive, 
non-hemolytic, short chain streptococcus present which is capable of 
producing an active vaginitis when not associated with the Tricho- 
monas. He has found that by repeated vaginal application of a specific 
streptococcic bouillon filtrate the active growth of the organisms in the 
vagina ceases and the vaginitis subsides in spite of the persistence of the 
protozoon in tlie secretions. After describing the method of preparing 
the bouillon filtrate he states that the method of treatment of the 
patients was uniform. All other methods of treatment were suspended, 
all douches forbidden and the patient was allowed only one tub bath 
daily. In indicated cases repeated cauterization of the cervix was 
resorted to where cervicitis was present. The vaginal canal was dried 
with sterile cotton pledgets and a large cotton tampon, saturated with 
the bouillon filtrate, was packed against the cervix and allowed to 
remain in place for 12 hours, during which time the patient was advised 
to remain off her feet in order to aid in retaining the fluid in the vagina. 
The treatment was repeated 2 or 3 times a week until the vaginitis 
disappeared. 


Relationship Between Ovarian Follicle Cysts, Hyperplasia and Uter- 
ine Myomata. — Although myomatous tumors of the uterus are the 
most common neoplasms of the female generative organs, their exact 
etiology remains unlalo^vn. After discussing the various theories per- 
taining to the histogenesis and etiology of these tumors, Witherspoon 
{Surg. Gynec. and Ohst., 1933, 56, 1026) presents evidence to show that 
the unopposed action of estrin (the ovarian follicular hormone) in the 
absence of corpus luteum influence is the cause of h 3 >perplasia of the 
endometrium. Furthermore, he suggests that the unopposed action 
of estrin on the myometrium, if prolonged sufficiently, would result 
in fibromyomatous growths. This hypothesis is based on a study of 
26 cases of hyperplasia of the endometrium, in which operation was 
done and the diagnosis as such was made from microscopic study and 
in which a second operation was performed for fibroids after an approxi- 
mate interval of 4 years and 4 months, and also upon a study of 124 cases 
of fibroids, diagnosed microscopically. In this latter group the asso- 
ciated ovarian and endometrial findings present evidence which he 
believes adds support to a cause and effect relationship between ovarian 
follicular cystic formation, hyperplasia of the endometrium and fibro- 
myomata of the uterus. Therefore, he advances an hj^mthetical con- 
clusion that the unopposed action of estrin on the uterus results in 
immediate endometrial changes characterized by hjTDerplasia, and, 
secondly, in more latent myometrial changes in the nature of fibroma- 
tous growths. It is now believed by many observers that functional 
uterine hemorrhage which is dependent upon endometrial hj-perplasia 
can be controlled by the use of anterior pituitary hormone which coun- 
teracts the effect of the ovarian follicular fluid. Reasoning by analogy, 
if this tlieory of Witherspoon be valid, the prophylactic use of anterior 
pituitary hormone should decrease the incidence of uterine fibroids. 



742 


PROGRESS OP MEDICAL SCIENCE 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 

WILLIAM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHAIAIOLOGY, MAYO CLINIC, ROCHESTER, MINN., 

AND 

H. P. WAGENER, M.D., 

ASSISTANT PKOFESSOR OF OPHTHALMOLOGY, MAYO FOUNDATION, EOCHE8TEB, MINN. 


The Fundus in Hypertensive Disease and Its Sequels.— Scheerer 
{Med. Klin., 1933, 29, 245) thinks that the initial stage in so-called 
“blood pressure disease” is the “spastic-atonic symptom complex of 
vasoneurosis” in wliich the arterial capillaries are narrowed and the 
venous dilated. When the spastic narrowing involves the arterioles 
also, the blood pressure rises. In either of these two stages closure of 
the central artery or vein of the retina can occur without the presence 
of organic changes. A continuance of the spastic narrowing leads to 
organic changes in the retinal arterioles and, if nephrosclerosis occurs 
also, the terminal picture of albuminuric retinitis may be seen. The 
characteristic retinal change in this primary type of hypertension is 
contraction of the arteries vdth relative dilatation of the veins. In 
nephrogenic hypertension, by contrast, the retinal veins are narrowed 
as well as the arteries. Albuminuric retinitis may be the terminal 
picture in this type of hypertension also. Arterial and venous closures 
do not occiu. In the senile type of arteriosclerosis without rise of blood 
pressure, narroMung of the retinal arteries and veins occurs vdth dis- 
appearance of many of tlie smaller vessels, obliteration of capillary beds, 
and thinning of the retina. In this type, arteriosclerotic closure of the 
central artery or vein may occur and senile macular degeneration is , 
frequent. 


On Changes of the Optic Canals in Cases of Intracranial Tumor. 
— Ltsholm and Olivecrona {Acta chir. Scand., 1932, 72, 197) studied 
the roentgenograms of the optic canals in their cases of tumors in the 
chiasmal region vdth special reference to their aid in making a differen- 
tial diagnosis of the type of tumor present. Changes in the optic 
canals were observed in gliomas of the optic chiasm, pituitary adenomas, 
and cholesteatomas of the suprasellar region. The changes present in 
association with gliomas of the optic chiasm and wirii suprasellar 
cholesteatomas were quite similar and consisted of dilatation of one or 
both optic canals with enlargement of the sulcus chiasmatis but without 
destruction of the walls of the canals. In 2 cases of cluomophobe 
adenoma of the pituitary, in addition to dilatation of the optic canals, 
considerable desti-uction of the walls of the canals was present in asso- 
ciation witli rather extensive changes in the sella. A marked unilateral 
dilatation of tlie optic canal was observed in a case of tumor of the intra- 
orbital portion of the optic nerve. It is suggested that a more routine 
study of the optic canals in chiasmal lesions may bring out furtlier 
differential diagnostic points. 
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OTO-EHINO-LAEYNGOLOGY 

UNDER THE CHARGE OF 

dbWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAE, PITTSBURGH, PA. 

' G • 

Effects of Radiation on Allergic Nasal Mucosa.— Inasmuch as the 
therapeutic results of vasomotor (hyperesthetic) rliinitis by medical, 
surgical and allergic methods have been frequently disappointing, a 
consideration of tlie known effects of radiation on normal and pathologic 
nasal mucosae suggested to BERNHEiMERand Cutler {Arch. Otolaryngol., 
1932, 16, 561) the use of radium to correct the local patliologic processes 
encountered in allergic nasal conditions. Accordingly, 40 patients 
with hyperesthetic rhinitis were irradiated — all of whom had experi- 
enced periodic paroxysms of sneezing followed by profuse rhinorrhea 
and nasal block, wliich occurred independently of season or climate. 
The intranasal structures were pale and waterlogged. Of the 11 persons 
yielding positive cutaneous reactions to various allergens, none had 
been benefited by allergic therapy. Only temporary improvement had 
followed numerous surgical procedures in 29 of the 40 cases. All the 
irradiated patients were free of polypi and secondary nasal infection. 
After topical cocainization a capsule containing 25 mg. of the radium 
element — total filtration being 0.5 mm. of silver and 1 mm. of brass — 
\yas placed in the middle and inferior meatuses of each nasal chamber 
for 2 hours — a dosage of 200 mg. hours. The morphologic and clinical 
response was uniformly striking — all the patients being appreciably 
benefited during the first 6 months. In a second communication 
{Arch. Otolaryngol., 1933, 17, 658) the same authors report that after 
l-iyear, 52 per cent of these 40 irradiated patients were symptom-free; 
20 per cent no longer had nasal block or watery discharge, although 
sneezing persisted in a moderate degi-ee; 8 per cent were fairly comfort- 
able; 10 per cent had received but little relief, and 10 per cent had not 
been benefited. No untoward sequelje from tlieir method of irradia- 
tion were observed. The authors frankly state that they regard the 
procedure as an empiric one and offer it solely as a useful adjunct in 
the many cases in which specific therapy had failed to correct the allergic 
state. 


EADIOLOGY 


UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PpYSICIANS, SECTION OF ROENTGENOLOGT, MATO CLINIC, 
ROCHESTER, MINN, 


Actinomycosis of the Spine. — Actinomycosis is widely distilliuted 
over this country and is especially prevalent in the upper IMississippi 
Valley and the Northwest. Almost every region of the body has been 
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know to be affected, but the spine is one of the rarest sites known. 
Tabs and Tucker {Am. J. Roent. and Rad. Therap., 1933, 29, 628) report 
an instance in a man aged 33. Following a proved actinomycotic infec- 
tion of the neck, numbness and paresis of the arms with pain in the 
back developed. The roentgenogram disclosed a perivertebral abscess 
and marked destruction of the 10th and 11th dorsal vertebrae, which, 
however, had not collapsed. A roentgenogram of the lungs also dis- 
closed numerous foci in the upper half of the left lung, and actinomyces 
were found in the sputum. From a re\dew of cases reported, Tabb and 
Tucker conclude that this disease usually attacks two or more vertebrae, 
that it attacks any part of the vertebra without preference for the body, 
and that the intervertebral spaces show little if any narrowing. Large 
perivertebral abscesses foim early. Usually the lung is also affected 
when the spine is involved. Absence of collapse or kyphosis, despite 
extensive destruction of the vertebrae and the intact intervertebral 
spaces, aid in distinguishing actinomycosis from tuberculosis. 


Hypertrophy of the Pyloric Muscle in Adults: A Distinctive Roent- 
genologic Sign. — Lesions at or near the pylorus are seldom difficult 
to discover with the Roentgen ray, but they are extraordinarily hard 
to identify specifically, for carcinoma, benign ulcer, s^^jhilis and hyper- 
trophy of the pyloric ring, which are the most common lesions here 
encountered, produce perplexingly similar manifestations. During 
recent months, however, Kirklin and Harris {Am. J. Roent. and Rad. 
Therap., 1933, 29, 417) have noted a roentgenologic phenomenon which 
appears to be peculiar to pyloric hypertrophy. The most obvious 
direct manifestation of uncomplicated hypertrophy is elongation of the 
pyloric canal. Not rarely the canal is eccentric in relation to the bulb. 
A definite mass corresponding to the defect cannot be felt. Hyper- 
peristalsis is observed occasionally; gastric dilatation and retention of 
residue from the six-hour meal are rare. Thus far none of these signs 
is characteristic of pyloric hj^iertrophy, for similar manifestations are 
seen often in early scirrhous carcinoma, early syphilis, and prepyloric 
ulcer mth spasm. But in pyloric hypertrophy Erklin and Harris have 
noted a crescentic indentation of the bulbar base. It was evident in a 
series of 81 cases when the bulb was plainlj’- depicted, aecords vdth the 
morbid anatomy and has not been observed by the authors in other 
states of health or disease. 


Diathermy Test for Sugar and Albumin in the Urine.— Because the. 
present method of testing urine qualitatively for sugar and albumin is 
slow, messy and hence often neglected, Kiaible {Arch. Phys. Therap., 
X-ray, Rad., 1933, 14, 237) has developed an electrie derdce which 
eliminates these objections. The instrument consists of two small 
plates, insulated from each other, and conneeted through a shaft and 
cord to the terminals of a diathermy machine. It is designed to fit 
into any standard 20-cc. test tube. To test for albumin the tube is 
filled one-third full of urine, and a few drops of aeetic acid added. The 
instrument is inserted and about 2000 ma. of current turned on. Albu- 
min present is quickly coagulated and a white line appears betvv'een 
the terminals in from 2 to 5 seconds. To test for sugar 1 cc. of alkalin 
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bismuth subnitrate is added to the urine, and the same amount of 
current is employed. In a few seconds the solution between the two 
plates boils and is allowed to boil for f minute. If any sugar is present 
a black ring appears between the terminals. 


Roentgen Diagnosis of Bone and Joint Tuberculosis.— Although 
he considers it obmous that criteria used in the roentgenologic diagnosis 
of tuberculosis are subject to diversified exceptions which make accurate 
interpretation extremely difficult, Pomeranz (Am. J. Roent. and Rad. 
Ther., 1933, 29, 753) enumerates the chief manifestations as follows: 
Synovitis and periarticular swelling, bone atrophy or sclerosis, bone 
production and destruction in epiphysis and metaphysis, narrowing 
of joint space, sequestration and the presence of cold abscesses or 
sinuses. Synovitis, periarticular swelling and bone atrophy are com- 
mon to all arthritides and are only of corroborative value in the diag- 
nosis of tuberculous arthritis. Sclerosis and production of bone occm- 
in tuberculosis even in the absence of mixed infection, and, conversely, 
when sinuses exist bone production may be absent. Wedge or cone- 
shaped lesions are usually tuberculous. Kissing sequestra are com- 
mon in tuberculosis. Narrowing of a joint space which occurs late in 
an infection, despite associated destructive changes, is strong presump- 
tion of the existence of tuberculosis. Complications, such as kyphosis, 
subluxation and sinus formation, occur in tuberculosis as well as other 
arthritids. Roentgenologically the presence of a cold abscess specific- 
ally identifies the process as tuberculous. 


Roentgenologic Studies of the Intervertebral Disc.— According to 
Compere and Keyes (Am. J. Roent. and Rad. Thor., 1933, 29, 774), 
the nucleus pulposus, although genetically derived from the notochord, 
is not a vestigial remnant but an essential anatomic entity. It acts as 
a hydrodynamic ball bearing and axis of motion. Injury of the nucleus 
pulposus, whether primary or secondary to injury or to disease of the 
adjacent vertebral body, cartilage plate or annulus fibrosus, results in 
a decrease in normal function of the spine. Loss of nucleus pulposus 
material as a result of trauma or disease is probably one of the frequent 
etiologic factors of pain in the back and disability. Evidence indicates 
that degenerative or hypertrophic artliritis of the spine may result 
from loss of the nucleus pulposus, with subsequent erosion and narrow- 
ing of the fibrous and cartilaginous portion of the intervertebral disc. 
Prolapse of the nucleus pulposus into the spongiosa of the vertebral body 
is regarded by Schmorl as the commonest lesion of the spine. As a 
result of pressure by the weight of the body and by the tone of the 
muscles and ligaments, tlie nuclear material is extruded into the spongy 
bone, and the latter reacts to the invasion. The semifluid material is 
transformed into a cartilaginous nodule and the bone about it becomes 
sclerosed. If a large portion or all of the material is extruded the 
cushioning effect of the disc is lost, weight must be borne in part by 
the annulus fibrosus, and the intervertebral disc becomes thinner or 
disappears. As a result the adjacent vertebrre may become sclerosed 
and the lipping and spurs characteristic of osteoarthritis of the spine 
will be apparent in the roentgenogram. 
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Lumbar Punctures in Psychotic Patients. — Epstein and Lott (J. 
Nen. and Mcni. Dis., 1932, 76, 593) state that the performance of 
lumbar punctures in psychotic patients is greatly facilitated by the 
use of sedatives, such as sodium amj'tal and nembutal. With the use 
of these sedatives, better cooperation is obtained for the lumbar punc- 
ture. Many of the difficulties in handling psychotic patients are over- 
come. Within an hour after the administration of the drug the patients 
are, as a rule, in a somnolent state, which may last from 4 to 8 hours. 
In tins condition the patients offer no objections to the test and the 
element of fearfulness and anxiety is reduced to a minimum. There is 
little complaint of pain during the puncture. The patients are very 
drowsy afterward and are willing to lie on their backs in bed for the 
next twelve hours. No unpleasant memories of the procedure exist 
and consequently there is no opportunity for the wholesale dissemina- 
tion of the “horrors” of the spinal test and engendering fear and antag- 
onism toward the procedure among other patients. Another important 
advantage resulting from good cooperation between patient and the 
operator is the occurrence of feAver bloody (traumatic) taps. 


The Depressive Reaction Types.— Harroaves (J. 3Ient. Sci., 1933, 
79, 325) classifies the depressive reactions into the folloAving groups: 
(1) Depressive reactions; (2) autogenous reactions; (3) recurrent depres- 
sions; (4) psychoneurotic depressions; (5) depressions Avith aA'ersion; 
and (6) involutional types. The reactivity should be measured in 
terms of the patient’s reaction to stimuli during the illness as well as 
the reaction to the etiologic factors. In the reactive group, besides 
the formal depression, were a lack of concentration, loss of interest, 
insomnia, loss of tliought capacity, heightened sense of effort, head- 
aches, forgetfulness. Self-accusatory trends were not prominent. The 
etiologic factors in tlie 14 cases revieAA^ed Avere: sex and marital diffi- 
culties, 11 cases; Avork failures and difficulties, 2; and physical illness ini. 
The more cumulatiA-e the onset the more prolonged tlie psychosis. 
The more topical tlie affect, the less scA^ere the psychosis. Constitu- 
tional and hereditary factors played a definite role, along Aidtli per- 
sonality features such as unimaginativeness, materialism and rigidity. 
The reactive cases did not shoAv any uniformity in the diurnal variation 
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of severity of symptoiiis, some being better in the evening and others 
in the morning. The retardation was not marked. 

The autogenous depression presents characteristic differences from 
the reactive group which indicates a more sweeping tjqje of disorder. 
The reactive group might be called partial reaction, and the autogenous 
gi'oup total reaction. Remorse and guilt ideas were more prominent 
and the affect embraces and involves more of the total personality of 
the individual. There is some distortion and a rut formation which is 
not seen in the reactive cases. A large proportion of the autogenous 
depressions showed recurrences. 

The recurrent cases showed characteristic features, especially the 
tendency of attacks to become more severe as age advances. Otherwise, 
the picture presented has the same featimes as the single-attack autog- 
enous depression, with the exception that there is more distortion and 
more rigidity present with emdence of an apprehensive, worrying dis- 
position indicative of a more constitutionally depressive set than in 
simple cases. Guilt ideas were most prominent as well as agitation 
and tendency toward hypochondriasis. 

The psychoneurotic depression usually developed on the basis of a 
neuropathic constitution with a characteristic makeup in which vaso- 
vegetative and neural disorders, including tachycardias, asthenias, sweat 
phenomena, asthma, tics, bed-wetting and nail-biting, were present. All 
degrees of anxiety were noted. The depression in this group is essentially 
topical and tends toward chronicity. 

In the depressions with aversion definite paranoid trends were prom- 
inent along with the restriction of general interests and deterioration 
of affective response in any other direction. There is a reversal of the 
guilt component, and the presence of a rigid, dominating, obstinate> 
personality-set. The prognosis in this group is poor. 

The involutional depression with a well Imown syndrome of peevish- 
ness, hypochondria and nihilistic ideas, and restriction of affect were 
most typical. Sudden onset, impulsive suicidal attempts were fre- 
quently noted. 

In summarizing the depressive reactions, tliere appears to be the 
following groups: (1) Where a real life-situational, djmamic cause can 
be seen; (2) another Avhere the cause is more entirely constitutional; 

(3) a group with a special affectivity handicap in the form of a psychosis ; 

(4) a group with aversion, where the prognosis is bad; and (5) a special 
type of agebound depressions with a better prognosis than might be 
expected. The prognosis in the reactive group seems very much a 
question of balancing the trauma and the personality assets. In the 
autogenous cases the personality alone can be focused on. Emphasis 
is laid on rigidity of the personality as an ominous sign. The tjqie of 
onset — cumulative or catasti-ophic — and the extent to which the affect 
is bound to the etiologic topics are of prognostic significance. 

Editorial Comment. — This is a most excellent article. Perhaps 
simpler classifications would be of value, such as the one proposed by 
Gillespie consisting of two main groups — the reactive and the auton- 
omous, with a subgrouping to include involutional cases. 
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Agglutination Experiments as Evidence of the Diversity of Non- 
hemolytic Streptococci. — Ceoave (.7. Inf. Dis., 1933, 52, 192) suggests 
four criteria for the differentiation of various races of bacteria: (1) 
Cultural and microscopic characters; (2) disease producing characters; 
(3) special morphologic and biochemical characters; (4) serologic char- 
acters. The author’s medium demonstrates cultural and gross morpho- 
logic characters. The medium is chocolate-colored, glassy and opaque, 
and is composed of 75 per cent of heated, defibrinated blood. Differ- 
ences in the amount of H 2 O 2 produced are shovm by the degree o'f 
greenish discoloration surrounding the colonies. The microscopic char- 
acters are variable according to environment, and, therefore, are of 
little value except under e-xactl^' similar conditions of groAvth. The 
second criterion — disease producing characters — is not sufficient to 
distinguish microbes, since different organisms are responsible for the 
same clinical conditions. The third criterion is based on special 
media and fermentation characters which are not wholly reliable. By 
agglutination tests Avith monoA’-alent rabbit serums, criterion 4, it is 
shown that certain streptococci differing on cultural characters, but 
similar in fermentation are heterologous in type, indicating that they 
are definitely distinct organisms since tAvo of three criteria are satisfied. 
The differences betAA-een the A'arieties of non-hemolytic streptococci 
cannot reasonablj^ be ascribed to mutation but are to be considered 
fundamental. 


Syphilis of the Pulmonary Artery.— Karsner (Arch. Int. Med., 
1933, 51, 367) reAuewed the literature on sj'philis of the pulmonary 
artery and reports a case. Peck had preAuously analyzed the cases of 
syphilis of pulmonary artery up to 1927, accepting only 12. The 
author collects 16 cases. His case presented difficulty clinically, in 
that there A\'as reasonable cAudence of sjqihilitic aortitis, but the presence 
of a to-and-fro murmur in the right carotid, absence of pulse in arteries 
of the arm and a systolic murmur heard in the pulmonic area presented 
a confusing picture. After autopsy, further study of preAuous roent- 
genogi-ams reA'ealed a shadow at the right hilus, indicative of dilatation 
of the right pulmonary artery. At autopsy the significant findings 
Avere marked sj^philitic arteritis of tlie arch of the aorta and the main 
trunk of the pulmonary artery. There Avas a fusiform dilatation and 
small saccular aneurysms of the aorta AA’itli sjqihilitic arteritis of tlie 
three brandies from the arch. The innominate and subclaA’ian arteries 
Avere completely thrombosed and recanalized. The main pulmonary 
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artery presented a fusiform dilatation, with dilatation of the right 
branch and thrombosis with recanalization of the left. Microscopic 
evidence was definitely that of a specific process, presenting the pro- 
ductive cicatricial syphilitic le.sions as seen in sjqjhilitic mesaortitis. 
The author does not believe this process to ha-\’-e spread from the 
aortitis because of the part of the aorta in closest contact with the 
pulmonary artery was free from pathologic lesions. 


Selective Action of Crystal Violet and of Brilliant Green on Bac- 
teriophages. — For their experiments Wells and Sherwood (.7. Inf. 
Dis., 19.33, 52, 209) used six lytic principles, two for Gram-positive 
bacteria and four for Gram-negative bacteria. The mixtures of dye 
and bacteriophage were made in dilutions of 1 to 2500 to 1 to 10,000, 
and incubated at 37° C. The lysin against Gram-positive organisms 
was found to be inhibited by crystal violet in all dilutions within 
48 hours. The lytic agents against Gram-negative organisms were 
never inhibited above 1 to 5000. The inhibitive property of brilliant 
green was extremely variable, but distinct with one phage of colon 
bacillus in particular. After incubation the activity of the phage was 
tested in high dilutions, i. e., above that at which the dye was inliibitive 
on bacteria. The demonstration suggests that there is a correlation 
between the selective action of crystal wolet on bacteria and their 
respective phages. 


Desiccation and Preservation of Infectious Laryngotrachitis Virus.— 
A method for the preservation of virus in tracheal exudates by drying 
is described by Gibbs (.7. Bad., 1933, 25, 245). The desiccation of 
tracheal exudate in vacuo preserves the virus indefinitely because the 
moisture necessary for bacterial decomposition and the oxygen essential 
for oxidation and enzjone action are removed. The material is kept 
at a low temperature just above freezing until completely dehydrated, 
and protected from air, moisture and direct sunlight. A large desicca- 
tor is used and is sealed mth a mixture of gum rubber, paraffin and 
vaseline. Acid phosphoric anhydrid is used as dehydrating agent. 
The air is evacuated to a vacuum of 300 microns mercury daily for 
4 or 5 days, being kept in the ice box in the intervals. The tubes of 
exudate are then sealed with paraffin and kept in the ice box. Three 
strains of virus were tested; those desiccated at less than 300 microns 
were preserved not more than 1 year, while those treated at more 
than 300 microns were virulent up to 450 days. 


Sclerosis of Pulmonary Artery and Arterioles. — Sokoloff and 
Stewart {Arch. Int. Med., 1933, 51, 413) report a case of sclerosis -of 
pulmonary arteries. Their record includes a 7-year period of observa- 
tion of the patient, and a careful analysis of the case, in which they 
excluded the possibility of syphilitic infection by clinical, laboratory 
and pathologic investigations. The clinical diagnosis was not made 
until late in the disease, when the tj’pical sign of Ayerza’s s\’Tidrome 
became evident. Postmortem examination revealed a dilated and 
h;\'j)ertrophied heart on both sides, with passive congestion and anasarca 
present throughout the body. The pulmonary artery and its branches 
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presented interesting features. Flat, grayish, firm plaques were seen, 
increasing in frequency toward the periphery, producing marked 
sclerosis of this arterial system . They suggest three pathogenic factors : 
(1) An attack of influenzal pneumonia 1 year before tlie onset of symp- 
toms is possibly of some significance; (2) the patient received repeated 
injections of epinephrin to relieve periodic attacks of asthma, most of 
wtiich were, however, unsuccessful; (3) the presence of an old fracture 
of rib, which might have caused local injury or stimulation of nerves 
resulting in the above lesions. They review experimental work to 
support each one of these factors. 
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Lobar Pneumonia in Massachusetts: Methods and Results of Pneu- 
mococcus Type Determination, 1931-1932.— According to Heffeom 
and Vaeley {Am. J. Pub. Health, 1932, 22, 1230), pneumococcus typing 
is being requested by increasing numbers of physicians in Massachusetts. 
During the past winter all 32 (Cooper) types of pneumococci excepting 
Types XXV and XXXII w^ere found. There was no espeeial geograph- 
ical distribution evident of any of the types found. Multiple cases of 
lobar pneumonia occurring in the same family at approximately the 
same time were very uncommon. The Krumwiede, Sabin and tube 
agglutination methods of typing were and still are largely used, and 
were found to be over 99 per cent aecurate when definitely positive. 
The Sabin method of tjqiing has given a greater number of accurate 
positive typings in a shorter period of time than any otlier method 
studied, and is a method readily learned by technicians inexperienced 
in this work. Of 789 specimens typed at the State Bacteriological 
Laboratory during the 11 months, September 1, 1931, to July 31, 1932, 
the type of pneumococeus found was eheeked in 94.6 per cent of the 
eases by a second metliod of tjqiing or from a culture of the organism. 
The various sub-types (Types IV to XXXII) were found more fre- 
quently during the 6 winter and spring montlis, December to May, 
than during the warmer months. In view of tlie results to date, and 
until conclusive proof to the contrary is obtained, it is felt that every 
tjqie determination done by the Krumwiede, Sabin or tube agglutina- 
tion metliod should be checked by some other metliod of typing. 
Typing the organism obtained from cultures of the mouse heart’s 
blood affords 'the most valuable means of checking. 
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Plasmochin in Malaria Prevention. — The results of two experiments 
conducted by Bakee and Gill {U. S. Puh. Health Kept, 1932, 47, 2245), 
covering 2 consecutive years, suggest that plasmochin compound in a 
dosage of 1 to 2 tablets per week (each tablet containing 0.01 gm. 
plasmochin and 0.125 gm. quinin sulphate), when administered to all 
the inhabitants of a district, will materially lessen the incidence of 
malaria. Such a dosage is both safe and convenient. If further experi- 
ence confirms these results, it would seem that a valuable addition has 
been made to the present methods of malaria control, which therapeutic ■ 
control may be further enhanced through scientific chemical study of 
the potentialities embraced in plasmochin. 


The Fernald Plan for the Examination of Retarded School Children.— 

Dayton {Neio England J. Med., 1932, 207, 913) states that the present 
high position which Massachusetts occupies in the care of the mentally 
deficient is due largely to the pioneer work of Dr. W. E. Fernald. Over 
30 years ago he realized the urgent need for public recognition of the 
problem of mental defect and the necessity for early diagnosis of cases 
showing mental retardation. His first plan was the creation of an 
out-patient department. Later, he conceived the thought of projecting 
the out-patient examination into the public school system, and by 
means of a traveling clinic to visit each school, conducting a compre- 
hensive examination of the retarded children therein. The first of 
these units was inagurated in 1914, and the second in 1917. The 
“Ten-point Scale Examination” presents a detailed picture of the 
retarded child, giving the sum total of his characteristics and reactions 
apart from his intelligence. The personnel of the traveling clinic unit 
consists of a psychiatrist, a psychologist and a social Avorker. In 
addition, the school provides a school teacher, a school nurse and a 
visiting teacher who assist in certain phases of the examination. Since 
the inauguration of the school clinic system in 1914, a total of 51,205 
examinations of retarded children have been conducted. Approxi- 
mately 41,000 of this total are first examinatiops, and 10,000 are 
reexaminations. These figures shoAv the magnitude of the problem of 
the retarded children within the public schools, and demonstrate the 
volume of Avork Avhich has been accomplished by the traveling school 
clinics. 


Further Attempts at Experimental Infection of Man With a Bovine 
Strain of Brucella Abortus. — Moeales-Otero (J. /??/. Dis., 1933, 52, 
54) states that in spite of the little prevalence of spontaneous human 
infection in regions A\diere infectious abortion in cattle is common, a 
fever in man similar to undulant fcA'^er may be produced by artificial 
inoculation AAuth cultures of Br. abortus. His previous experiments 
left no doubt that strains of porcine origin in particular are decidedly 
pathogenic for man. They not only cause infection when injected 
through abraded skin, but are also able to penetrate tlirough the 
gastro-intestinal canal AAdien fed in sufficient quantity. In contrast to 
this, it has not been possible to produce human infection by feeding 
a strain of boA'ine origin, isolated in Puerto Rico. A family consisting 
of 3 members A-olunteered to ingest for 6 Aveeks the infected milk of a 
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COW suffering from infection with Br. abortus. At the end of this 
period, none of tlie members had at any time shown any sjmiptoms of 
the disease, and their blood cultures and blood agglutination tests 
remained persistently'’ negative for Br. abortus. Two other volunteers, 
inoculated, 1 through normal and the other through abraded skin, 
until a strain isolated from infected cow’s milk, presented no symptoms 
of the disease, and tlieir blood cultures were persistently negative for 
Br. abortus. In the blood of the latter of the 2 persons a transitory 
positive agglutination of the organism (in a 1 to 40 dilution) was 
observed during the tliird and fourth weeks of the experiment. Hence, 
the pathogenicity for man of bovine strains must be low, an assumption 
supported by tlie ’wide distribution of infectious abortion in cattle with 
no corresponding spontaneous occurrence of undulant fever in the 
human being. On the other hand, reports from southern Rhodesia 
and Denmark seem to indicate that human infection in those countries 
is frequently due to the bovine type o^’ bacillus. Further work is neces- 
sary to study the various pathogenic and non-pathogenic races of 
Brucella and to determine if there are any factors that might lead to 
an exaltation of virulence in those that are normally considered non- 
pathogenic. 


Typhus Fever. — Ceder, Dyer, Rumreich and Badger (U. S. Pub. 
Health Pep., 1931, 46, 3103) were unable to transmit typhus to animals 
by direct biting of fleas, but succeeded by the inoculation of crushed 
fleas and by the use of fresh feces. Dyer, Workman and Rumreich 
(Ibid., 1932, 47, 2370) report the recovery of tj^phus virus from rat 
fleas in different parts of the world. In the present report, the rats 
Avere trapped in the United States on premises where cases of endemic 
typhus in man had occurred. The virus was recovered from rats by 
passing through guinea-pigs. Identification was completed by various 
pathologic and biologic tests. 
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Insulin was discovered scarcely more tlian 10 years ajio and, 
within a year following its discovery, its efficacy in the treatment 
of the disease was demonstrated beyond doubt. Insulin changed 
the outlook of the average diabetic patient almost overnight. It 
freed him from the restricted life of the chronic invalid and often 
restored him to an active career. The diabetic child ceased to be a 
victim marked for death; insulin enabled him to join his fellows in 
school and in play; it gave him the prospect of growing to manhood, 
of becoming a useful member of the community. To the medical 
profession, insulin came as an enormous boon: the diabetic patient 

* Throughout this article the diabetes death rates arc computed per hundred thous- 
and unless otherwise mentioned. 
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can now be brought safely through serious illnesses and other emer- 
gencies requiring surgical intervention which hitherto were likely 
to prove fatal. 

Yet today, the recorded mortality from diabetes is reaching levels 
never before attained. With the mortality rates now prevailing, 
26 out of every thousand girl babies will eventually succumb to the 
disease and 15 out of every thousand male infants. In but 10 short 
years, the probability at birth of eventually dying from diabetes 
has increased over 50 per cent for female infants and 15 per cent 
for male infants. Fifty years ago deaths from diabetes were infre- 
quent. The disease was a relatively minor cause of death. Even 
at the beginning of this century it was twenty-seventh in rank 
among the causes of death in this country. In the last three decades 
it has advanced to the tenth position in importance. Indeed, among 
females it is ninth in rank at all ages, and seventh at ages 45 and 
over. At these older ages, fewer women die of tuberculosis than of 
diabetes. 

Diabetes has thus become a disease of major importance and for 
reasons which will appear later, its importance is increasing rather 
than decreasing. The amazing progress that has been made in its 
diagnosis and treatment has not stemmed the rising mortality 
from diabetes. This is hard, not only for the general public to 
understand, but for many in the medical profession also. The time 
is ripe, therefore, for a careful and thorough survey of the diabetes 
situation. 

The primary aim of the authors is to show, in this and the papers 
which will follow, the great improvement in the prognosis of dia- 
betes, and how this improvement may be measured. We shall also 
deal with the incidence of the important elements in the etiology 
of the disease, the complications of the disease, and the influence 
of these factors on the prognosis. We shall also try to discover 
what means will be most effective in bettering the outlook for those 
who have acquired the disease, and what is even more important, 
what measures may be evolved for cutting down the fast growing 
number of new cases. Our analysis of the diabetes situation will be 
critical and largely statistical. We shall deal with two main sources: 
first, the mortality data on the disease throughout the world and 
next, an analysis of the carefully compiled records of one of the 
authors (E. P. J.). 

The first paper in this series presents data on the mortality from 
the disease. 

The Increasing Imfortance of Diabetes in the United States. The 
annual toll of diabetes in the United States is now close to 28,000, if 
it does not already exceed that number. In 1932, there were 
actuall.y 26,298 deaths from the disease in the Registration Area of 
this country, in which live 96 per cent of the population. The 
increase in the diabetes death rate this year (1933), which other 
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sources indicate lias taken place, has probably carried the number 
beyond the 28,000 mark. 

The 26,298 deaths from diabetes in 1932 were 2.0 per cent of all 
deaths in that year. If we disregard deaths from accidents and 
congenital conditiotis in the newborn, diabetes advances from 
ninth to seventh in rank. It will be interesting to compare the 
death rates from diabetes with those of the other leading causes of 
death (Table 1). 


Table 1. — Death Rates Fon Specified Causes op Death in 19.32, Showing 
Hanking Ohder of Diabetes as a Cause op Death. All Ages, United 
States Registration Area. 

Death rales per 


Cause of death. 100,000. 

All causes 1090 . 0 

Diseases of the heart 209 , 5 

Influenza and pneumonia . 107,8 

Cancer 102.2 

Nephritis 87.3 

Cerebral hemorrhage, embolism and thrombosis 83.4 

Accidents 71.3 

Tuberculosis 63.0 

Congenital conditions 53.2 

Diabetes 22.0 


The growing importance of diabetes is made manifest by examin- 
ing mortality data over a period of years. For comparable data on 
a national scale we are limited to the Death Registration Area of 
1920. In this area, diabetes was tenth in importance in 1930, 
accounting for 20,234 deaths (1.8 per cent). Only 5 years before 
that the diabetes deaths were only 1.5 per cent of all deaths and in 
1920, diabetes was twelfth in rank and caused only 1.2 per cent of 
all deaths. 

At ages over 45, diabetes was eighth in importance in 1930. In 
that year, 2.4 per cent of all deaths at these ages was charged to it, 
as compared with only 1.9 per cent a decade before. Among white 
females over 45, the importance of diabetes has grown even more 
rapidly. In 1930, it was seventh in rank among the causes of death 
of older women, accounting for 3.4 per cent of the deaths. Diabetes 
had moved up from the eighth position in 1920, and the number of 
deaths had increased from 2.8 per cent of the total in 1925 and 2.4 
per cent in 1920. 

In older and more settled portions of the coimtry, the disease 
assumes even greater importance. In the State of jNIassachusetts, 
diabetes was ninth in rank in 1930, but only thirteenth in 1910. 
Among females, at ages 40 and over, it was seventh in order of 
importance of the causes of death in 1930. This disease accounted 
for 2.1 per cent of all the deaths in that State in 1930 and for 3.5 per 
cent of the deaths of women at ages 40 and over. Twenty years 
before that, only 1.1 per cent of all deaths and 1.9 per cent of deaths 
of women at ages 40 and over were due to the disease. 
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The Comfaratiw Mortality from Diabetes in the United States and 
Other Countries. The United States has a higher death rate from 
diabetes than any other country in the world— 22.0 in 1932. To 
the north of us, in Canada, the rate in the same year was only 12.8, 
or less than two-thirds of ours. In England, too, the death rate 
from diabetes is much lower than in the United States, only 14.6 
beiug recorded in 1931. The highest mortality from diabetes 
outside the United States is found in the Netherlands which in 1931 
had a rate of 17.7. The next highest is Denmark, with a rate of 
15.9 in 1931. 

Examination of Table 2 shows that in the countries of Northern 
and Western Europe, diabetes death rates are not much different 
from those prevailing in England. The Latin countries experience 
a much lower mortality from the disease. In Italy, for example, the 
death rate for 1930 was only 8.2; in Spain, only 9.4 in 1929 and in 
Cuba, 5.1 in 1926. 

Table 2. — Death Rates from Diabetes Mellitus in Leading Countries of 


The World. 

Death rate 

Country. per 100,000. 

United States' 22.0 

Netherlands* 17.7 

Denmark* 15.9 

New Zealand' 15.7 

Union of South Africa* (European population only) . 15.7 

Prussia', 15.3 

Australia' 15.3 

England and Wales* 14.5 

Scotland* 13.6 

Sweden* 13.1 

Canada' 12.8 

Norway* 10.8 

Switzerland* 10.4 

Northern Ireland* 9.6 

Spain' 9.4 

Italy* 8.2 

Irish Free State* 8.2 

Czechoslovakia* 8.1 

Cuba* 5.1 

Japan’ 3.5 

1932,' 1931,* 1930,* 1929,' 1926.* 


Tlie data. already quoted relate to the white race. For the other 
races of the world, data are not very extensive nor reliable. For 
the yellow race, the only national data available are for Japan. In 
that country, diabetes is a relativelj* infrequent disease. In 1930, 
its death rate was only 3.5, or less tban one-fifth of the rate in this 
country. Negroes in the United States have a much higher mortal- 
ity. In 1929 their death rate was 12.7. The diabetes death rate of 
the American Indians in this country was 5.7 in the 3 years, 1927 to 
1929, that is, much lower than for either the whites or negroes. The 
Chinese residing in this countrj* had the extremely high rate of 32.3 
in the same period, but their high mortality is largely due to the 
abnormal age distribution of the group. The Japanese living in this 
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country have an extremely low rate from the disease, only 2.8 in 
1927-1929. New and more extensive data should explain this wide 
difference in diabetes mortality between the Chinese and Japanese 
in this country. New light on the problem can be sought in the 
hospital statistics of the two mother countries. 

The Rising Trend in Diabetes Mortality. The death rates from . 
diabetes have been rising steadily over a long period. This increase 
is world-wide. It is apparent not only in almost all civilized coun- 
tries, but is found uniformly in local areas within these countries. 

Statistics for the United States do not represent the experience for 
\ 



CiiAnT I. — Diabetes death rates at all ages, 1 to 74. Metropolitan Life Insurance 
. Company, Industrial Department, 1911-1932. 


the country as a whole, but for the last 20 years we have a good 
cross-section represented by the families of wage earners insured 
in the Industrial Department of the Metropolitan Life Insurance 
Company. These families live almost entirely in the cities and towns 
of the United States and Canada and form such a large proportion 
of the communities in which they live that the carefully compiled 
mortality record that has been kept of them is an accurate index of 
mortality in this country. 

The upward swing of the mortality from diabetes is clearly seen 
in Chart I which shows the death rates in these wage earning 
families during the 22 years ending in 1932. These death rates 
have been adjusted to eliminate changes in the age, sex and color 
composition of this population. The highest diabetes death rates 
have been recorded in recent years. The maximum rate, 20.7, was 
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reached in 1932, and thus far in 1933 the rate is higher than for the 
corresponding part of any earlier year. These peak rates are the 
culmination of a fairly steady advance in the death rate from the 
disease since 1924 when it was only 16.5. Thus, in the relatively 
short span of 8 years the death rate from diabetes rose 25.5 per cent 
The rise in these last few years is only tlie continuation of a broad 
advance which was evident even in the early years of our experience. 
Over the whole period 1911 to 1930 the increase amoimts to 0.17 
deaths per annum. This broad upward trend in diabetes mortality 
was interrupted at two points. The first time covered the later years 
of the World War and those immediately following the W^ar when in 
all likelihood it was influenced by the restrictions on the use of food- 



Chart II. — Diabetes death rates in the United States, 1S80-1931. 


stuffs through government regulation and by high prices. In part, 
the reduction in mortality during these years may be an artifact, 
because proper registration of deaths from the disease was affected 
by the diversion of large numbers of physicians into military service. 
The second interruption to the upward trend of diabetes mortality 
was in the years immediately following the introduction of insulin 
treatment. 

The rise in diabetes mortality was at first moderate, reaching 
its first small peak of 17.5 in 1916, a rise of but 15.5 per cent 
from 1911-1912. Following this the death rate dropped to 15.1 in 
1919. From the low point in 1919, the moitality rose rapidly 
reaching another peak, 18.3, in 1922. In the latter part of 1922, 
insulin which had been discovered the previous year by Drs. Banting 
and Best was introduced on a commercial scale for use by physicians. 
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Its effect on diabetes mortality was immediate and the death rate 
for 1923 showed the first decrease since 1919, followed by a further 
fall in 1924. In that year the rate was 16.5, or 9.8 per cent below 
the peak rate recorded 2 years before. Even at this new level, 
however, the death rate from diabetes was appreciably above the 
level prevailing before the War. Since 1924, there has been no 
important interruption in the upward trend in diabetes mortality. 

The rise in diabetes mortality in this country is also evident in 
the official statistics which are portrayed in Chart II. The reader 
is reminded that mortality data for the entire country or for the 
major part of it are available for a comparatively short period. 
The chart shows the death rates in the expanding Registration 



Ghaut III. — Diabetes death rates in Massachusetts and New York, 1900-1931. 


Area from 1900 to 1931 and in the constant area comprised in the 
so-called Original Registration States from 1900 on. For reference 
we have inserted in the chart the death rates for the census years 
1880 and 1890 for the small Registration Area in those years for 
which the data are available. The death rates in these series do not 
take into account changes in the sex, color and age composition of 
the population. A third series has been added, therefore, which 
allows for these changes. This third series is limited to the period 
since 1910 and consists of the expanding Registration Area from 
1910 to 1919 and of the Registration States of 1920 since the latter 
year. 

The course of the diabetes death rates in the several areas is 
roughly similar and since 1910 they show no features that are essen- 
tially different from the experience already shown for Industrial 
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policyholders of the Metropolitan . Life Insurance Company. The 
rise is most moderate in the case of the adjusted rates, but this is to 
be expected. The chief new feature of this chart is the story of 
diabetes prior to 1910. It shows that the broad advance in diabetes 
mortality since 1910 was np new thing, but had been going on for 
some time. Between 1900 and 1910, the diabetes death rate had 
increased by 50 per cent. Another striking fact is that 40 or 50 
years ago, diabetes was relatively uncommon. The death rate was 
only 5.5 in 1890, or little more than a quarter of what it is now. 
Fifty years ago, the death rate was even lower— less than 3— or 
only one-seventh of the current death rate from the disease. 

iS^ext let us examine the long-term changes in diabetes death 
rates in local areas. For this purpose we have chosen Massachusetts 
and New York because in these two states the mortality records 
go back for many years and also because in them the quality of 
medical certification is about the best in this country. The first 
thing which attracts attention is the high level which the rates in 
these two states have reached. The trend of mortality in these 
states, however, is little different from that of the rest of the country. 
Since 1920 it is true that in Massachusetts particularly, the rise 
has been more moderate than in the other areas. Apart from this 
difference it is certain that even in these two states in which, if 
anywhere, we might expect some amelioration of the rise in diabetes 
mortality, because of their well developed medical services, there is 
none. 

In Canada, available mortality records go back only to 1921. 
There, too, recent rates for diabetes are higher than a decade ago. 
In Canada, however, the rise has been more moderate than in this 
country. 

In European countries, too, the diabetes death rate shows an 
upward tendency. In some of them they have increased even more 
rapidly than in the United States. In England, for example, the 
death rates in recent years have been the highest on record. That of 
1931, 14.5, was 29.5 per cent higher than in 1925 and 45.0 per cent 
higher than in 1920. In Denmark, the 1931 rate, 15.9, was 20.5 per 
cent higher than in 1925 and 27.2 per cent higher than in 1920. 
Similarly, the 1931 rate for the Netherlands, 17.7, shows an increase 
of 22.0 per cent in 6 years and 40.5 per cent in 11 years. Italy’s 
rate for 1930 was nearly double the rate for 1920. Generally 
speaking, the rising trend in diabetes mortality shows the same 
broad advance as that found in this country. Abroad also, the 
rising trend was marked by two brief interruptions ; the first during 
the period of years just preceding and just following the World War; 
the second time, subsequent to the introduction of insulin. 

National data for Germany and France are not available, but 
the data for the capital cities of both countries and of the German 
provinces conform to the general picture we have drawn. 

The best data for other regions of the world relate to European 
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settlements, particularly the English colonies. In Australia, the 
trend of diabetes mortality has been upward and the 1932 death 
rate is the highest on record. The same is true in New Zealand and 
in the European population of South Africa. 

In Japan, the only Oriental country with substantial data, 
although the death rates are low and possibly not reliable, there has 
also been a definite rise in diabetes death rates. 

It would be interesting to Icnow the trend of diabetes in the 
tropical areas and in the countries of South America, but the data 
are too fragmentary and unreliable to give us a clear picture of the 
situation in them. 

Table 3 portrays the changing situation in the several areas for 
which the data have been collected. 


Table 3.— Diabetes Death Rates Per 100,000 in Principal Countries of the 

■World, 1900 to 1931. 



1931. 

1930. 

1929. 

1928. 

1927. 

1926. 


1924. 

1923. 

1922. 

1921. 

1920. 

1918. 

1915. 

1910. 

1905. 

1900. 

United Stateaf . 

25.0 

24.0 

24.1 

23.6 

22.0 

22.0 

21.0 

20.3 

22.1 

23.2 

20.7 

20.4 

20.2 

21.5 

17.6 

13.9 

11.0 

England and 


















Wales . . 

14.5 

14.2 

14.2 

13.1 

12.6 

11.5 

11.2 

10.9 

11.4 

11.9 

10.8 

10.0* 

10.3* 

13.0* 

11.0 

9.3 

8.6 

Sweden . . . 


13.1 

11.8 

12.6 

12.0 

11.5 

11.3 

11.5 

12.5 

14.6 

12.7 

11.5 

9.6 

12.1 



.... 

Netherlands . . 

17.7 

17.0 

17.8 

10.3 

16.3 

15.9 

14.5 

14.2 

15.0 

14.0 

12.7 

12.6 

10.7 

13.1 

9.9 


.... 

Italy .... 


8.2 

8.1 

7.4 

7.1 

6.3 

5.9 

5.8 

5.4 

5.4 

4.9 

4.6 

4.8 

5.3 

4.7 

4.6 

3.3 

Bavaria . . 




ZJ 

Su2 

7 fi 

7 fi 

fi 5 

5 8 

5.0 

5.6 

5.2 

0.3 

7.7 




Spain .... 


.... 

'fi'i 

Q Z 

n 3 

O 


8 2 

7^ 

7.3 

7.3 

6.8 






Australia . . . 

ialg 

ii!2 

12.9 

12.0 

13. i 

11.3 

11.4 

11.6 

12.2 

12.3 

11.5 

11.5* 

ii.6* 

10.4* 

9.5 



Japan .... 


3.5 

3.7 

3.5 

3.5 

3.4 

3.3 

3.3 

3.2 

3.3 

3.3 

3.1 

3.5 

2.9 

-1.8 


.... 

Canada! . . . 

12.6 

11.2 

12.0 

11.1 

11 1 

10 9 

9 3 

9.5 

10.9 

10.8 

0.5 








Czechoslovakia . 

a.1 

n.a 

6.4 

6 1 

6.3 

5A 









New Zealand 

15.7 

15.7 

iks 

i2!6 

13.7 

12.0 

12.2 

13.3 

14.2 

i2.7 

13.5 

12.5 

17.7 

13.5 

12.4 


7.5 

Northern Ireland 

9.6 

9.7 

9.2 

10.0 

9.fi 

11L2 

8.3 

TJ) 

12.7 

11.1 

9.5 

9.5 

8.4 

10.8 




Norway . . . 


10.8 

11.1 

10.2 

10..*) 

9 7 

9 7 

8 4 

10.8 

10.3 

10.1 

9.6 

7.9 





Scotland . . . 

13.0 

12.5 

12.7 

10.8 

10.7 

10.7 

9.4 

10.0 

10.6 

10,8 

10.2 

9.0 

9.1 

ii.4 

9.7 


7.2 

Switzerland . . 

10.4 

11.0 

10.7 

10.3 

10.3 

9.1 

9.2 

8.9 

8.6 

8.7 

7.8 

7.7 

6.4 

7.0 

.... 


5.6 

Cuba .... 






.5 1 

4 1 

U 

3 8 

4.1 

3.8 

3.3 

2.6 





Denmark . . . 

15.0 

14.5 

13.2 

isii 

13!6 

13.1 

13.2 

12.5 

14.2 

15.1 

14.5 

12.5 






Union of South 


















Africa . . . 


15.7 

13.6 

13.5 

13.0 

11.7 

11.6 

10.6 

12.4 

9.0 








Prussia . . . 



15.3 

13,9 

13.2 

11.6 











Irish Free State . 

8.2 

8.0 

7.8 

7.9 

7.8 

7.0 

7.4 

7.1 

7.4 

7.9 

6.9 

7.6 

6.8 

8.9 

.... 




* Death rates based on eivilian population. t Original Registration States. t Expanding Registration Area. 


It is clear from all these sources that few countries or localities 
have escaped the rising tide of diabetes mortality. The disease has 
continued to exact a mounting toll of human life although present 
loiowledge would seem sufficient not only to save the lives of dia- 
betics but also largely to prevent the disease. The causes of this 
rising trend are many and some of them are Imoivn, but before we 
look into them it would be well to review certain aspects of the 
mortality from the disease, particularly its sex and age characteris- 
tics, its racial and social aspects. 

The Characteristics of Diabetes Mortality by Age, Sex and Color. 

Diabetes is primarily a disease of later life. In early child- 
hood and adolescence, the disease is relatively rare and the death- 
rates are low— about 2 in recent years, 1926 to 1930, among insured 
persons imder 15 years of age and 3 in the succeeding decade of life. 
It is significant that there is a slight maximum at ages 15 to 19, 
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w'liich covers the period of adolescence. This noticeable peak is 
probably indicative of the role of abnormal development in the 
causation of diabetes among young people at this stage of life. 
The mortality rises gradually through early adult life, as Chart IV 
shows, but after age 35 it increases rapidlJ^ Compared -ndth the 
preceding 10-year-age period, the death rate at ages 35 to 44 increases 
approximately two-fold; at 45 to 54, four-fold; at 55 to 64, over 
three-fold; and at 65 to 74, nearly two-fold again. The maximum 



Age 


Chart IV. — Diabetes death rates by se.x and age among white persons. Metro- 
politan Life Insurance Company, Industrial Department, 1926-1930. 


death rate is reached in old age, but it is, then, not much or con- 
sistently higher than at ages 65 to 74. 

The age curve of diabetes mortality in the United States is 
a characteristic one. The contours of the death rates by age in 
other coimtries are similar although, as would be expected, there are 
differences in detail. We shall not go into these differences at this 
point. 

Sex. The mortality from diabetes among women is now much 
higher than among men, contrarj’- to the early clinical experiences 
which showed a predominance of male patients. At all ages 1 to 74, 
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the death rate for females in the 5 years ending in 1930 exceeded 
that for males by 75.9 per cent. It is clear from Chart IV that the 
whole excess of diabetes in females is limited to middle life and old 
age. In childhood and early adult life, the rates of the two sexes 
differ little. Around menopause, the female rate begins to increase 
very rapidly, much more so than the rate for males of corresponding 
ages. This high rate of increase continues for the next 30 years of 
life, and as a result the rates for women exceed those for men by an 
increasing margin with advancing age. Thus, at ages 35 to 44 the 
excess of the female rate over that for males is only 28.8 per cent, 
but increases rapidly to 68.9 per cent at ages 45 to 54, and reaches a 
maximum of 108.4 per cent at ages 55 to 64. The excess is smaller 
in later life. At ages 65 to 74 it amounts to 89.0 per cent. 

This excess mortality from diabetes of women, as compared with 
men, is characteristic of the diabetes situation today. It is found 
in other countries beside the United States, although the actual 
excess differs appreciably from country to country. Thus, in Eng- 
land and Wales the diabetes death rate of females at all ages is but 
little more than 10 per cent higher than the male rate. Up to age 
35, female rates are somewhat lower than those for males, and it is 
only after age 45 that there is any appreciable excess in the female 
rates. The maximum difference in the rates of the two sexes is 
‘ only one-third, and occurs between ages 55 and 64. 

In New Zealand, the diabetes death rate of females is more than 
50 per cent higher than that of males. In that country the rate 
for women is consistently higher throughout adult life, and the 
differences in the mortality of the two sexes are as large as in the 
United States, reaching a maximum at ages 65 to 74, when the rate 
for women is more than double that for men. In Denmark, the 
female death rate from diabetes is about one-fourth higher than the 
rate for males. In that country, however, there is little difference 
in the level of the mortality of the two sexes until late middle life. 
After age 55, the rate for women is appreciably higher than that for 
men, the excess increasing with advancing age. In the Netherlands, 
the difference in mortality between the two sexes is most marked: 
present rates for females are nearly double those for males. In 
Australia, too, the female rate is greatly in excess of that for males 
in the last 5 years. In the 5-year period ending in 1930, the female 
rate averaged about two-thirds in excess of the male rate. Unfor- 
tunately, the age specific data for the last two countries are not 
available and we cannot tell whether or not the differences in the 
mortality of the two sexes are limited to later life as in other coun- 
tries. 

In Table 4 are shown the death rates by sex in the years 1926 to 
1930 in the several countries and by age also where these data arc 
available. 
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Table 4. — Sex and Age Chabacteeistics op Diabetes Mortality in Several 

Countries. 


Death Rates Per 100,000 in United States, England and Wales, New Zealand, 
Denmark, Australia and Netherlands, 1926 to 1930. 


Age period. 

j United States. 

1 ' 

England and 
Wales. 1 

1 New Zealand. 

Denmark. 

Australia.! 

j Netherlands.t 
















Fe- 


Fe- 

1 

F<- 

1 


Fe- 


Fe- 


Fe- 


Males.f 

males.f 

Males. 

males. 

Males. 

! 

males. 

1 Males. 

males. 

Males. 

males. 

Males. 

males. 

All ages . 

13.5’ 

20.3* 

9.1* 

10. 2» 

10.6 

16.4 i 


11.8 

15.0 

9.1 

15.2 

12.2 

21.4 

0-14 . 



1.2 

1.1 

f 



2.2 

2.0 

i 





1 l2.3* 

2.5* 



{2.3 

1.6 








15-24 . 

1 


2.7 

2.3 

1 


1 

f2.8 

2.9 





25-34 . 

3.5 

3.6 

3.7 

3.2 

2.6 

3.7 








35^ . 

5.8 

7.6 

4.6 

4.7 

2.7 

4.5 

! 1 

[ 


i 




45*"54 . 

17.3 

28.8 

9.4 

11.9 

11.1 

20.5 


13.1 

12.7 





55-64 . 

57.0 

102.0 

33.0 

1 44.5 

! 28.5 

51.4 

1 42.6 

52.7 

j 




65-74 . 

118.6 

189.1 

82.5 

95.9 

78.0 

159.1 

80.2 

101.0 





75 and 








1 






over . 

158.8 

190.5 

108.2 1 

107.6 i 

158 2 

i 

190.4 j 

83.8 

1 

107.0 



1 

1 



• Standardi 2 ed. t only. J Age data not available. 


Sea; and Age Characteristics in the United States and in Other Coun- 
tries Compared. It will be interesting next to compare the diabetes 
mortality by sex and age in this country with that in other lands. 
Further examination of Table 4 from this point of view shows that 
the death rates for both males and females in this country are higher 
than in any other for which this record is available. At the younger 
ages, in both sexes, the diabetes death rates in all countries are very 
much alike. Beginning with age 35 the death rates in this country 
forge ahead, and by age 45 there is a considerable margin between 
the diabetes death rates in this and other countries. All through 
the rest of the life span the diabetes death rates of this country are 
higher than those abroad. Only at ages 75 and over do we find the 
rate in one country, namely, New Zealand, on a par with that in 
this country. These statements apply both to males and females. 

Sex and Age Characteristics Among Negroes. The large number 
of negroes in our population demands consideration of the facts on 
the diabetes mortality of that race in this country. For them, the 
data on insured persons are most instructive. While these relate to 
all colored policyholders, the group consists almost entirely of 
negroes. 

During the early years of this mortality experience, it was thought 
that the negroes were relatively immune to diabetes. The death 
rate of colored persons 20 years ago was only two-thirds that of 
whites. The error in this earlier view has become increasingly 
evident. In the 5-year period ending in 1930, the mortality of 
colored persons has been but little lower than that of the white 
race. This statement is true for both sexes. 

The diabetes mortality of negroes is marked bj' relatively higher 
rates in early adult and middle life. Thus, in tlie period 1926- 
1930, the rate of colored men at ages 25 to 34 exceeded that of whites 
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by 17.1 per cent; at ages 35 to 44, by 27.3 per cent; and at ages 45 
to 54, by 15.7 per cent. Among females, the differences were even 
greater. At ages 25 to 34, negro rates exceeded the white by 81.1 
per cent; at ages 35 to 44, by 163.5 per cent; and at ages 45 to 54,, 
by 61 per cent. In old age, rates of colored persons of both sexes 
were much below those for whites, and in early life, approximately 
the same as the rates for white persons. 

As among whites, there is a characteristic rise of diabetes mor- 
tality with age among colored persons. Similarly, the rates of 
colored women are higher than those for men. This difference is 
greatest between ages 35 and 44, and declines therafter. Among 
\vhites, on the other hand, the maximum difference in the mortality 
of the two sexes is not reached until 20 years later, i. e., between 
ages 55 and 64. 

Table 5 gives the rates for colored policyholders of the Metro- 
politan Life Insurance Company. 

Table 5. — Sex and Age Charactehistics of Diabetes Mortality of 

Colored Persons. 

Death Rates Per 100,000 Among Colored Policyholders, Metropolitan Life Insurance 
Company, Industrial Department, 1926 to 1930. 


Age groups. 

Males. 

Females. 

Ages 1 to 74 years* 

11.9 

23.2 

1 to 4 

3.2 

1.4 

5 to 9 

0.6 

1.3 

10 to 14 

1.8 

3.2 

15 to 19 

2.9 

2.4 

20 to 24 

2.6 

3.3 

25 to 34 

4.8 

6.7 

35 to 44 

8.4 

22.4 

■45 to 54 ... . .... 

27.2 

63.9 

55 to 64 

54.3 

114.1 

65 to 74 

Standardized. 

86.7 

144.0 

Trends in Diabetes Mortality by Sex — 

United States. 

The next 


step in our a,nalysis is to determine whether there are any differences 
in the mortalitj^ trends by sex. We have already seen that for the 
population as a whole there has been a broad advance in diabetes 
mortality for a long period of time. Examination of the rates for 
males and females separately showed distinct differences. Again, 
using the carefully recorded data on persons insured by the Metro- 
politan Life Insurance Company, we find that for white males the 
diabetes standardized rate at all ages 1 to 74 has been remarkably 
stable for two decades. The minimum rate of 12.3 was registered 
in 1924; the maximum of 14.5 registered in 2 years, 1923 and 1916. 
The tendency of the trend for white males lias been downward, 
but the actual decline, by the usual statistical tests, is not really 
significant. Among colored males, the trend has been upward. 
Their deatli rate is much closer to that of white men today, although 
in the earlier years of this study, it averaged about one-third less. 

In contrast to these moderate changes among males are the very 
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sharp and unmistakable increases in the rates of women, both white 
and colored. Among white women, the increase has averaged annu- 
ally 1.5 per cent of the mean rate of the tvm decades. The course 
of the rate among insured white women is in its details similar to 
that of the total insured population, which we have already described, 
differing only in that the upward swings are more accentuated. 

Negro women have experienced an even sharper rise in diabetes 
mortality than white women. Their death rate in the early years 
of the insurance experience was barely half that of the whites. 
Within the short space of 20 years, however, the picture has changed 
completely. Increasing at a rate which has averaged 5.4 per cent 
per annum of the mean rate of the last two decades, the mortality 
of colored females has caught up with that of white females, and in 
some recent years has actuallj'' exceeded it. 

Other Countries. The relatively stable death rate from diabetes 
among males and the rapidly rising mortality among females which 
we found in the United States appears to be characteristic of the 
trends in the disease everjTvhere. In England, for example, the 
long-term trend of death rates, adjusted for age, among males has 
been downward, although for the last 5 years it has shown a tendency 
to increase. Nevertheless, the rate of males in England in recent 
years has been substantially below that prevailing 20 years ago. 
Among females, on the other hand, recent rates have been the high- 
est recorded, and this rise has been going on with little interruption 
over the last 10 years. It is of interest to note that only since 1923 
have the diabetes death rates of women in England been higher 
than the male rates. 

In the Netherlands, the rate of males has been rising, but at a 
much slower pace than that of women. Thus, the diabetes mor- 
tality of men has risen about one-third in the last 20 years, and 
about one-fifth in the last decade. This is in sharp contrast to the 
increase of 75 per cent in the female rate in the last 20 years, and of 
50 per cent in the last 10. 

In Denmark, Australia and New Zealand, similar changes have 
occurred. In all these countries the death rates from year to year 
show large fluctuations because of the relatively small populations, 
but in the case of men they show a clear-cut tendency to rise moder- 
ately during the last few years. Present rates for men, however, are 
appreciablj" below the maxima reached 10 years ago. Among 
women, on the other hand, there has been a sharp rise in mortality 
from tlie disease in these countries, with the maximum rates recorded 
in very recent years. The detailed data on these changes are shown 
in Table 6. 

Age and Sex Trends in Diabetes Mortality. The larger move- 
ments in the death rates from diabetes at all ages, botli for men and 
women, conceal significant and contrary trends at the difi'erent 
periods of life. Stated most briefly, among white persons the rise 
in diabetes mortality has been limited to older persons; among men. 
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Taulk G.—Thends of Diabetes Mortabity of Mabes and Femabes in Severab 

Countries. 


Death rates i)cr 100,000. 


Year. 

United 

States.*! 

England 
and iVales.* 

Australia. 

New 

Zealand. 

Nether- 

lands. 

Males: 

1931 . 

• ♦ . 4 • 

• 444 

9.7 

12.3 

12.0 

1930 . 

. 13.5 

9.3 

8.7 

10.9 

12.1 

1929 . 

. 13.8 

9.5 

10.1 

10.0 

12.8 

1928 . 

. 14.0 

9.1 

9.0 

10.7 

11.6 

1927 . 

. 12.8 

8.8 

9.4 

11.8 

12.4 

1926 . 

. 13.5 

8.6 

8.4 

9.8 

12.0 

1925 . 

. 12.9 

8.1 

9.0 

8.4 

10.2 

1924 . 

. 12.6 

8.6 

9.5 

8.8 

10.8 

1923 . 

. 14.6 

9.0 

9.9 

12.6 

12.0 

1922 . 

. 15.4 

10.1 

10.0 

9.9 

11.3 

1921 . 

. 14.0 

9.2 

9.4 

10.9 

10.4 

1920 . 

. 14.0 

8.9 

10.9 



10.7 

1919 . 

. 12.6 

10.0 

10.8 


11.5 

1918 . 

. 13.8 

12.2 

9.5 

4 4 4 4 

10.1 

1917 . 

. 14.7 

12.5 

9.3 



10.2 

1916 . 

. 14.4 

14.1 

9.7 

. 44 . 

12.0 

1915 . 

.. 12.2 

13.5 

9.7 


11.6 

1914 . 

. 14.4 

12.4 

7.9 


11.5 

1913 . 

. 13.6 

11.7 

9.5 


9.7 

1912 . 

. 13.5 

11.5 

7.4 


9.5 

1911 . 

. 13.7 

10.8 

7.5 


9.3 

1910 , 

. 13.6 

.... 

7.9 


8.8 

Females; 

1931 . 

. • • • • 

• 4 4 4 

18.2 

18.7 

23.3 

1930 . 

. 20.8 

10.8 

13.8 

20.2 

23.1 

1929 . 

. 20.8 

11.1 

15.9 

18.7 

22.8 

1928 . 

. 21.2 

10.1 

15.1 

13.4 

21.0 

1927 . 

. 19.2 

10.1 

17.0 

15.6 

20.1 

1926 . 

. 19.5 

9.1 

14.3 

14.2 

19.8 

1925 . 

. 18.3 

9.4 

13.9 

16.1 

IS. 8 

1924 . 

. 18.0 

8.9 

13.7 

18.1 

17.5 

1923 . 

. 19.1 

9.4 

14.5 

15.8 

17.8 

1922 . 

. 20.1 

9.7 

14.7 

15.7 

16.7 

1921 . 

. 18.2 

8.9 

13.7 

16.2 

16.0 

1920 . 

. 17.3 

8.6 

12.1 


14.6 

1919 . 

. 15.6 

8.6 

13.7 


13.6 

1918 . 

. 16.3 

7.9 

13.6 


11.2 

1917 . 

. 17.4 

8.5 

12.9 


15.1 

1916 . 

. 17.9 

10.2 

11.1 


15.1 

1916 . 

. 19.2 

10.7 

11.1 


14.5 

1914 . 

. 17.4 

10.6 

11.1 


13.1 

1913 . 

. 16.2 

10.3 

10.8 


13.4 

1912 . 

. 15.7 

9.4 

11.5 


12.6 

1911 . 

. 15.4 

9.2 

11.0 


13.2 

1910 . . 15.7 

* Standardized. 

.... 

11.2 

— 


Denmark. 


Ul.S 




il3A 


ns.o 




U4.3 


t Registration States of 1920 in 1920 to 1931 and 
1910 to 1919. White persons only, 1920 to 1931. 


Expanding 


Registration Area 


to those over 60; among women, to those over 50. Among children 
and young adults, however, there has been definite and substantial 
improvement in the diabetes death rate. This phenomenon is not 
limited to the United States, but is found in other countries for 
which we have data. It will be of interest to see the extent of these 
changes in the several populations, and we shall first concern our- 
selves with the experience on insured lives. This is given in detail 
m Chart V. 
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Improvement in Diabetes Mortality Among Children. The first 
striking feature of this insurance experience is the large decline in 
the diabetes mortality of j’-oung persons. This is most interesting 
and significant, because it seems to be a direct result of improvement 
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Chart V. — Sex and age trends in diabetes among -white persons, Metropolitan Life 
Insurance Company, Industrial Department, 1911-1932. 
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in the treatment of diabetes by the use of insulin. Prior to its dis- 
covery the trend of diabetes was upward among children and young 
people. Following immediately upon the inauguration of insulin 
treatment, the death rate among white males at ages under 25 
dropped from 4.0 in 1922, to 3.0 in 1923, and among white females, 
from 3.7 to 2.0. Subsequently the death rate has fallen still further 
among young males, and in several years has been under 2.0. Among 
young females, the death rate has dropped below this figure only 
once, but it has remained distinctly below the pre-insulin level. 

Over the long term the extent of this change among young 
people is very large. In the 8-year period, 1923-1930, the mean 
rate of males under 25 was only 2.3— a decrease of 34.3 per cent 
from the average rate of 3.5 which prevailed in the 12 years preced- 
ing the introduction of insulin. Among young females, the drop was 
little less, amounting to 31.3 per cent for the same period. 

Diabetes Mortality in Early Adult Life. Here also, there has 
been marked improvement in the mortality from diabetes, particu- 
larly since the discoA'^ery of insulin. Prior to 1922, the death rate 
among white men between the ages of 25 and 44 had fluctuated 
with a slightlj’’ doivnivard tendency around a mean of 8.2. From 
this level it has fallen considerably m the years 1924 to 1930 to only 
5.2 among these insured men, or 36.6 below the level prevailing in 
the 12-year period ending in 1922. Although there has been a 
slight upward tendency in their mortality in very recent years, the 
present death rates of men at these ages are still far below those 
prevailing a decade ago. 

Among white women, the improvement in the death rate at 
ages 25 to 44 is less than among men. In the period from 1924 to 
1930, the mean rate at these ages was 5.7, a drop of 16.2 per cent 
from the level prevailing in th^ period 1911 to 1922. This improve- 
ment is less than half that of males at these ages. The tendency 
of the death rates among these younger women in the msulin period 
has, however, been downward and the rate of fall is about the same 
as that among men at the same ages. 

Diabetes in Middle Life and OH Age. Among persons in middle 
life there has been little if any rise in the death rate of men, but a 
distinct rise among women. In old age, however, there has been 
a very sharp advance in the mortality for both sexes, but here, too, 
women have suffered more than men. Taking the age group 45 to 74 
as a whole, the mortality of white men in our insured group has 
risen in the tAvo decades ending in 1930 at a rate of 0.43 deaths per 
annum, and of white Avomen, 1.85. Compared Avith the average 
diabetes death rate for the Avhole period, these figures correspond 
to an annual increase of 0.8 per cent for men and 2.0 per cent for 
women. 

These differences in the rates of change of the diabetes death rate 
between the various sex and age groups have resulted in extremely 
interesting changes in the relative mortality of males, as compared 
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with females. Among these insured persons the mortality of males 
at ages under 45 was formerly 15 per cent in excess of that of 
females, but in the insulin period the male rate has been slightly 
the lower of the two. At ages over 45, the excess of the female 
diabetes death rate over that of males has risen from 70 per cent in 
the period 1911-1922, to 90 per cent in the years 1923-1930. If 
we consider the changes in smaller age groups, we find that at ages 
45 to 54 the excess of the female rate in recent years has been 
70 per cent, whereas formerly it was but 40 per cent; at ages 55 to 
64 nearly 100 per cent, as compared with less than 90 per cent 
formerly; and at ages 65 to 74, 90 per cent, as compared with only 
70 per cent in the earlier years. 

Sex and Age Trends Among Colored Persons. The trends in the 
diabetes mortality of colored persons by sex and age resemble, in 
some ways, tlie changes that have taken place among white persons. 
Thus, the death rates of colored men and women in old age show 
very striking increases. In the age group 45 to 74, the rate of colored 
men has increased by 0.56 deaths per year in the two decades ending 
in 1930, and among colored females by 3.50 deaths in the same 
period. The rate of increase has been 1.4 per cent per annum among 
the colored men and 5.5 per cent among colored women at these 
ages. These rates of increase are far higher than those recorded for 
white persons. 

There is a distinct difference between the two races in the trends 
of diabetes mortality in childhood and early adult life. In contrast 
to the improvement in young white persons of both sexes, there has 
actually been an increase in the mortality of young negroes. 

Sex and Age Trends in the United States and Foreign Countries 
Comjmred. We have observed that the essential features of change 
in diabetes mortality are characteristic not only of the mortality in 
the general population of this coimtry, but of foreign countries as well. 
There are, of course, differences in detail in the situation in the 
various countries of the world. For example, the rates of change 
in the death rates in the specific sex and age groups are not the same 
everywhere. Again, among insured wage earners in this country, 
the mortality from diabetes is rising in women past 50, and in men 
past 60, but in the general population of this and other countries, 
the initial age at which this rise begins differs by a few years at 
least, in various places. Apart from these minor differences, how- 
ever, the picture is everj’Avhere very much the same. 

To show this situation in all its detail would require considerable 
space. It will suffice, however, to give a few examples which will 
illustrate this clearlj'. In Table 7, we show changes in the death 
rate by sex and age in the period 1926 to 1930, as compared with the 
3 pre-insulin years, 1920 to 1922* for several areas. 

Let us first review the situation among males. The table shows 

* In Denmark and New Zealand, comparison is made between 1926-1930 and 
1921-1925. 
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that in none of the areas surveyed are the diabetes death rates in 
1926 to 1930 higher than the rates in pre-insulin years until late 
middle life is reached, and in some countries this improvement 
extends well into old age. In the general population of this country 
and in England and Wales, the diabetes death rates in 1926 to 1930 
are lower at every age up to 55 than in 1920 to 1922, and in Scotland, 
Denmark and New Zealand lower at every age up to 65. The extent 
of this decline at some ages is very large indeed, reaching beyond 
or approaching 40 per cent in several of the areas. An increase in 
the diabetes mortality of men is first noted in the age group 55 to 64 
in the general population of this country and in England and Wales. 
The rise at these ages is, however, very moderate. Past age 65, 
the increases are quite large and are particularly significant, because 
the diabetes death rates reach their maximum at these ages. In 
Denmark and New Zealand there has been only a moderate rise 
in the death rate of men between 65 and 74 during the last decade, 
but a very distinct one after age 75. 

Table 7. — Trends in Diabetes Mortality in the United States and Certain 

Foreign Countries. 

(Percentage Cliangc in the Death Rates Between 1920-1922 and 1926-1930). 


Per cent incrcuso ( +) or decrease ( — ) between 1926-1930 and 1920-1922. 


Age and sox. 

Motropol. 
Life Ins. Co. 

United 

England 

Scotland. 

Denmark.* 

Now 


Industrial 

Dop't. 

States.! 

and Wales 

Zealand.* 



Males: 







Under 15 

15-24 . . . 

1-46.2$ 

|-45.2t 

-14.3 

-35.7 

-33.3 

-28.9 

-29.0 

1 

|-20.7 

25-34 . . . 

-42.3 

-48.5 

-38.3 

-57.7 

i-55.6 

-27.8 

35-44 . . . 

-27.5 

-34.1 

-33.3 

-38.7 

i 

-34.1 

45-54 . . . 

+ 2.2 

-11.3 

-29.3 

-24,8 

-19.6 

- 8:3 

55-64 . . . 

-t-14.8 

4- 4.2 

4- 6.8 

-13.7 

- 9.6 

-18.8 

65-74 .... 

-1-25.5 

4-19.2 

4-24.8 

4-17.7 

4- 4.8 

4-11.1 

75 and over . 


4-20.5 

4-40.0 

4-32.7 

4-26.8 

4-68.7 

Females: 







Under 15 

15-24 . . . 

}-37.1t 

|-34.2t 

-31.3 

-34.3 

-50.0 

-35.1 

-47.4 

1 

|-36.0 

25-34 . . . 

-36.2 

-.35.7 

-33.3 

-27.1 

1-44.2 

4-32.1 

35-44 . . . 

-10.5 

-10.6 

-24.2 

4- 9.4 

J 

-39.2 

45-54 . . . 

-f 4.5 

- 1.7 

- 4.0 

4-21.6 

-21.1 

4- 3.0 

55-64 . . . 

4-19.2 

4-15.1 

4-25.4 

4-22.3 

4-22.6 

- 7.6 

65-74 . . . 

4-37.5 

4-31.1 

4-46.2 

4-36.6 

4-20.5 

4- 1.5 

75 and over . 


4-33.1 

4-70.3 

+73.3 

4-40.8 

-19.2 


* Between 1926-1930 and 1921-1925. 

\ t U. S. Registration States of 1920. 
t Standardized. 

■** Rates not significant because of small population. 


The table also shows that in the case of females in most countries 
the diabetes death rates in more recent years are lower than in pre- 
insulin years at every age up to 50. Among females in this country 
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and in England, there has been measurable improA^ement in the 
rates up to age 45, and a slight fall between ages 45 and 54. In 
Denmark, substantial improA’ement is found at all ages up to 55. 
In Scotland, however, there is already an appreciable increase in the 
rate in the broad age group 35 to 54. After age 55 recent death 
rates are distinctlj”^ higher than a decade ago in every country 
surveyed with the exception of New Zealand. In practicallj'' every 
instance, the later the age, the greater has been the increase in the 
mortality from diabetes. The most striking increases are those of 
OAmr 70 per cent in England and Wales, and in Scotland among women 
past 75 years of age. In passing, attention may be called to the 
situation in Ncav Zealand where there has been an increase in the 
rate among older males, but not among older females. In that 
country, hoAvever, the rates of females reached a high leA^el much 
earlier than in most countries, and present rates of women are still 
much higher than among men. 

This table also brings out in A’^ery striking fashion two essential 
features of the changing situation in diabetes; first, that the de- 
creases in the rates of males extend over a larger part of life 
than is the case with females and, for the most part, are propor- 
tionately greater than the declines among females; and, secondly, 
that diabetes mortality not only begins to increase at an earlier 
age among females, but these increases are much larger than occur 
among males. 

Summary. Analysis of aA^ailable mortality data on diabetes in 
this country and abroad during the present century brings out these 
main features. 

1. Diabetes as a cause of death has been rapidly growing in 
importance during the present century and is now one of the leading 
causes of death in this country. 

2. The mortality from diabetes in this country is higher than in 
other parts of the world. 

3. Diabetes death rates are inereasing all oA'^er the world. 

4. hlost of the deaths from diabetes occur after middle life. 
Among children and yoimg adults, the mortalit}'^ from the disease is 
loAV. It begins to loom large about age 40 and the rise in the death 
rates by age thereafter is rapid. 

5. Up to age 35 present death rates of males and females are little 
different, but after that age the rates of AAmmen are the higher. This 
excess of the female death rate increases AAuth adA'ancing age up to 
65, when it is about tAA'ice that of males. 

6. The high diabetes mortality in this country, as compared to 
other countries is not limited to one sex, but is found among both 
men and AA'omen. It is also found to exist at almost every age past 35. 

7. The diabetes mortalitj'- among negroes in this country has 
been increasing at a more rapid rate than among Avhites, and is uoaa- 
not much lower than that of wliites. 
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8. The diabetes mortality of negroes is distinguished by relatively 
higher death rates in early adult and middle life. 

9. At all ages eombined, the trends in diabetes death rates over 
the past two deeades among males in this country and England 
have been slightly downward, although there has been a tendency 
in recent years for these rates to increase. In most other countries, 
there has been a moderate increase in the long-term trends of mor- 
tality from the disease. Among females, however, there has been a 
substantial rise in diabetes mortality, both in this country and 
abroad. 

10. Analysis of death rates by age, however, shows that in child- 
hood and in early adult life there has been distinct improvement 
both among males and females. In the case of men, this improve- 
ment extends right through middle life and into the early part of 
old age. Among women, improvement ceases by age 50 and there 
are substantial increases in the death rates during late middle life 
and through out old age. 

This analysis of the diabetes situation in this country and abroad 
clearly indicates that the problem of its increasing mortality is 
circumscribed. It is one of controlling the disease in older people, 
chiefly in women. The increase in diabetes is throvm into sharp 
relief because it is just these groups which are increasing most 
rapidly in our population. On the other hand, it is certain that 
there has been a substantial growth in the incidence of diabetes 
throughout the world. We are forced to this conclusion because 
the mortality from diabetes has been increasing in the face of un- 
mistakable improvement in the treatment of the disease. In our 
next paper, we shall concern ourselves with this matter of the 
incidence of the disease and the various factors which, on the one 
hand, make for increasing mortality and also those which tend to 
moderate it. 

NOTE ON THE PRESENCE OF GASTRIC ACIDITY IN MULTIPLE 

SCLEROSIS. 

By 0. H. Perry Pepper, M.D., 

PHOFESSOR OF CUNICAI- MEDICINE, 

AND 

George Wilson, M.D., 

PROFESSOR OP CLINICAD NEUROLOGY, 

PHILADELPHIA. 

(From the Philadelphia General Hospital and the School of Medicine of the 
University of Pennsylvania.) 

Multiple sclerosis remains a disease of unlmown etiology 
despite extensive investigations along many lines. The literature 
recording these has been summed up by the Association for Research 
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in Nei’vous and Mental Diseased No mention, however, is made 
of the findings by gastric analysis in this condition. 

There are certain reasons why such data should be available. 
Not only is it needed for completeness of the study but also because 
of various analogies which exist between multiple sclerosis and the 
sjmdrome of Addisonian anemia, posterolateral sclerosis and gastric 
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Fia. 1. — Total acidity of gastric contents in multiple sclerosis. 
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anacidity. These analogies do not need to be discussed here 
and it will suffice to point out the great frequency of remissions m 
both, the unknown etiology, the age and sex incidence, the occa- 
sional familial occurrence, and the occasional relationship to infec- 
tion and to pregnancy. 

In addition the nervous system involvement presents points of 
resemblance not only in the areas involved but also in the sclerotic 
nature of the process and to some extent in its vascular distribution. 

Our attention was directed to this subject by the finding of anacid- 
ity in a patient with undoubted multiple sclerosis in whom no com- 
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Fig. 2. — Free hydroehloric aeicl of Rastric eonlcuts in multiple sclerosis. 

plication likely to cause anacidity could be discovered. Of course 
such a finding in a single case is of little or no importance, as anacid- 
ity occurs in a great number of individuals not only in the presence 
of a variety of diseases,^ but even in persons apparently healthy. 
However, it seemed desirable to study this matter in a series of 
cases of multiple sclerosis and our findings are here reported in order 
to place these data on record. 

t mil® P gastric acid curves are herewith recorded 
tulfall all of the requirements for a diagnosis of multiple sclerosis 
even of the most exacting diagnostician, and it is extremely doubtful/ 
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if fault could honestly be found urith any of the cases from a classi- 
fication standpoint. The usual Ewald meal was used. 

Comment. It will be . seen from an analj’^sis of the curves, that 
free hydrochloric acid occurred in all cases, and in good amount. 
The original case which prompted the investigation was the only 
one in which free HCl was absent. 

REFERENCE. 

1. ^lultiple sclerosis (disseminated sclerosis) an investigation by the Association 
for Research in Neia'ous and Mental Diseases. Edited by C. L. Dana, S. E. Jeliffe 
and H. A. Riley, New Y^orlc, P. B. Hoeber, Inc., 1922. 


THE STRUCTUKE AND FUNCTION OP FILAMENTS PRODUCED 
BY LIVING RED CORPUSCLES.^ 


By John Auer, M.D., 

ST. LOUIS, MO. 

(From the Department of Pharmacologj' of St. Louis University School of 

Medicine.) 


Pecullyr filaments that converted normal, liiong red corpuscles 
into microcodes in hanging drop preparations were mentioned in a 
former paper;- in the present paper the origin, structure and func- 
tion of these filaments will be described for the first time. This 
account gives the result of continuous observation of selected fila- 
ments, and the progression of changes was each directly seen in one 
filament-bearing red corpuscle. 

Literature. These filaments are not described in the various reviews 
and a search of the literature I'ielded onl)' the article of Kite.^ Kite studied 
the Ihing blood cells and paid special attention to those of frog, rabbit and 
man. The blood was diluted with Ringer’s solution containing hirudin, or 
citrate or o.valate was added. His slides were apparentl)^ the ordinar)- 
sealed coverslip tj-pe. Kite describes as manj' as 15 short, rapidly moiing 
“proc&sses” in one focal plane on a human erj’throc 3 'te, and remarks that 
“occasionallj" a long process is complete!)' retracted in much less than a 
second” (p. 337); he does not mention am- changes in form of the motile 
processes, nor does he record am' deformation of red corpuscles produced 
bv their actiiity. 

'Filament-like structures have been seen in sickle-cell anemia.'* In this 
complex, man)' of the red corpuscles are crescentic or sickle-shaped and 
such cells were first observed by Herrick.® Emmel® and others saw ‘‘long, 
tapering, hairlike processes” of ‘‘elliptical, spindle-shaped and sickle- 
shaped red corpuscles;” Diggs' pictures some t)'pical spindle-shaped red 
corpuscles with filament-like prolongations. Though none of the investi- 
gators describe any motility of these processes and though none have seen 
any causal relationsliip between them and the form of the corpuscle, yet 
it seems quite probable that the hairlike processes in sickle-cell anemia 
are identical with the filaments of normal blood described in this paper. 
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Structures tliat are possibl}' derived from the filaments described here 
have recently been reported by Edelmann® who saw actively motile, round, 
oval or dumbbell-shaped bodies measuring 1 to 2 /x in diluted citrated or 
heparinized blood of normal and pathologic human cases. Their activity 
persisted at times for days and was strong enough to move red_ corpuscles. 
Edelraann is inclined to attribute an important r61e in coagulation to these 
'TQnetocytes.” 

Technique.- The living red blood corpuscles were studied in the periph- 
ery of broad-based hanging drops and occasionally in ordinarj’’, sealed cover- 
slip preparations. Stained preparations were carefully avoided because 
the main object of this work was to see the filaments in action; furthermore 
it was felt that a study of the living, original text is always more wholesome 
than a study of the understatements, overstatements and interpolations 
of a dead translation. It maj’' be remarked that the unbalanced routine 
of examining blood only as a seductivelj’' painted, coagulated corpse perhaps 
explains why many of the observations set dovm here were not seen before. 

Blood was obtained from man, dog, rabbit, guinea pig and frog; the 
donors were apparently normal unless the opposite is stated. Coagulation 
was allowed to occur spontaneously, or was modified or prevented by ^ 

C 

sodium oxalate, hirudin or heparin. 

The optical equipment has been described before;- in the present studj'’ 
a Zeiss cardioid condenser with the iris-objective X No. 60 was used for 
dark-field work. Several permanent light filters* were of sendee in bright- 
field work and various solutions were employed. 

Most of the examinations were made with polarized light. In order to 
determine whether or not a structure was doubly refractile, the nicols were 
permanently crossed and the centered stage rotated through 360°. The 
gypsum plate B. I. was always used. The polarizing outfit was the Zeiss 
III set. 

Observations. The Filameni. After preparing a hanging drop, 
an examination of its thin peripheral border sooner or later shows 
an area where some, or many, pr most of the red corpuscles have 
been distorted into a spindle (Fig. 1). This may occur within 2 
minutes after obtaining the blood, and may continue to be observable 
for 24 hours and longer in different areas. Careful observation of 
these spindles shows round, tapering filaments extending from their 
apices. These filaments are moderately refractile, isotropic, homo-, 
geneous, clean-cut in outline and are thickest at their corpuscular 
origin; they look like colorless prolongations of the surface-layer 
of the red cell and their delicate distal end may be attached to 
another corpuscle, to a blood shadow (Fig. 50), to a platelet, to the 
edge of the drop or it may become invisible before any attachment 
is seen (Fig. 1). Their thickness near or at the corpuscle appears 
to be approximately 0.25 m; their visible length fluctuates between 
less than 5 m and 75 ^5 if more than one filament issues from a 
corpuscle, then the length of each one is different. The number 
of filaments on a corpuscle varies from 1 to 5, but 2 are most fre- 
quent. The visibility of the filament differs at different times and 
disappearance and reappearance may be noted repeatedly in the 

* For the stock filter-solutions, I am indebted to the kindness of Sister M. 
AJoyse Ellingson, Ph’.D., who devised and made them. 
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same filament (Figs. 26, 27, 28). The filaments generally lie in a 
radial direction with reference to the blood drop, or at right angles 
to such a radius. '\^Tien 2 filaments are present, these are usually 
located at opposite sides of the corpuscle (Fig. 1); if more than 2 
are found, they too are often equally spaced along the circumference 
(Figs. 8, 9); regular spacing, however, is by no means invariable 
(Figs. 50, 51, 55). No filaments were ever seen arising definitely 
from the flattened sirnfaces of a corpuscle or microcjde; they were 
always attached to the rounded sides (Fig. 12). l^Tien multiple 
anchored filaments exerted traction upon a corpuscle, then their 
pull was usually in a plane parallel to the surface of the coverslip. 

Filaments were seen issuing from round, oval, crumpled and cre- 
nated red corpuscles; from smooth microcodes and from microcodes 


Legends Figs. 1 to 25. 

The accuracy of the measurements is roughly within 0.3 ; no measurements 
could be made when the changes in the corpuscles or filament occurred swiftly. 
The number of beads sketched in a chain is arbitrary; they could be counted only 
under exceptional conditions as in Figs. 2 and 38 to 42; the connecting pieces between 
the beads are not drawn. The position of a cell in the different series has been 
occasionally altered in order to save space. 

It should be observed that the different outline drawings in any one series sketch 
the consecutive changes seen in one and the same cell; the time inten'al between 
the drawings is recorded in the legend. 

Figs. 1, 2 and 3. — Human, o’, X3-70; heparin-saline; hanging drop at 3.17 p.m.; 
the changes sketched occurred between 4.11 and 4.20. 

Figs. 4, 5 and 6. — Guinea pig, o’. 620, X3-33; 10.04 a.m., blood from excised 
heart; 10.07, hanging drop, no dilution; 10.25, pear-shaped red, sways on filament 
(Fig. 4); reds do not stick to filament; passing red stretched filament strongly, 
rupture of filament and perfectly round red floated away with a glistening knob on 
periphery (Fig. 5) ; rolled over (Fig. 6) ; knob about 0.5 p. 

Figs. 7 to 11, inclusive. — Guinea pig, cf, 610, X3-24; hemoglobin, 106 per cent 
(Dare). 1.25 p.m., hanging drop, no dilution. The changes sketched (Figs. 7 to 11) 
occurred betvreen 1.29 and 1.30 p.m. For details see Reference 2, page 570, Groups 
D and E. 

Fig. 12. — Guinea pig, cf, 660, X3-37; hemoglobin, 100 percent (Dare). 2.40 p.m., 
hanging drop, no dilution; 4.12, side rdew of red with a swaying, non-beaded filament, 
26 p long (rig. 12). 

Fig. 13.— Human, cf, X3-71; mixed with heparin-saline. 3.17 p.m., hanging 
drop; 5.05, red corpuscle with 2 retractile globules, lower one at apex of pointed 
pole (page 572, Group F).- 

Figs. 14 to 20, inclusive. — Gray rabbit, o’, 2600, X2-50; hemoglobin, 93 per cent 
(Dare). 9.45 a.m., hanging drop, no dilution; 11.41, pear-shaped cell, no dello 
(Fig. 14); 11.43, filament became beaded part way (Fig. 15); 11.44, beading com- 
pleted, more shortening; oscillates, quivers, hemoglobin normal (Fig. 16); 12.10, 
definite rotation of tip of chain to right, then left (Fig. 17); 12.50, no sign of delle; 
good hemoglobin; tip rotates rapidly right and then left; room temperature, 69° F. 
(Fig. IS) ; 2.10 to 2.25, no delle; hemoglobin same; rotation more active; occasionally 
a loop seems to travel from tip of chain to red corpuscle and then back (Fig. 19) ; 
2.25 to 4.18 P.M., chain is verj' supple, loops travel to tip, then to corpuscle; 4.25, 
disintegrates into separate, slightly retractile rounded masses, motionless; globule 
liberated suddenly; shows a delle (rig. 20). 

Figs. 21 to 25, inclusive. — Human, o', X3-6S; hemoglobin, 90 per cent (esti- 
mated). 3.14 P.M., finger pricked through drop of saline; 3.15, spindle cells present. 
Transformations observed and sketched after 20 hours; occurred within 15 minutes; 
temperature, 72° F. 

A similar untwisting, of another filament was seen 20 minutes after preparing the 
hanging drop. 



AUER: FILAi^IENl'S PRODUCED BY LIVING RED CORPUSCLES 779 

studded with delicate spicules; from blood shadows and from plate- 
lets. Fine filamentous projections were also occasionally seen on 
leukocytes, but these differed from the filaments of red corpuscles 
in refractility, in motility and did not exhibit typical transforma- 
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tions. Leukocytes, however, were studied only incidentally when 
pseudopodal activity of especial beauty arrested the attention. 

Dark-field illumination cannot be used with hanging drop prepara- 
tions because an air space lies between the dark-field condenser 
and the slide, and therefore sealed, fresh blood films must be em- 
ployed. Such film preparations were disappointing, for in 13 tests 
of normal human and guinea-pig blood, I only once obtained a 
fairly satisfactory slide with motile filaments. All these films were 
studied continuously for 3 to 4 tedious hours, both under bright- 
field and dark-field conditions; then they were reexamined 20 to 
24 hours later for | to 4 hours. 

Activity and Mviations of the Filament. Interesting changes will 
be seen if selected corpuscles and their filaments are continuously 
observed. These filaments may at first be short and without visible 
peripheral fixation; gradually more of one or the other filament 
appears, or originally invisible filaments come into view and in 
association with these changes the corpuscular form is distorted. 
These alterations of form may occur abruptly or slowly and con- 
tinuously (Figs. 7 to 11; 50 to 60). Associated with the changes in 
form, the filament near the corpuscle becomes thicker and less clear 
in outline. In this lower, slightly fuzzy section, transitory diagonal 
striations may be seen. These striations have an angle of less than 
45°, run roughly from 8 to 2 o’clock or from 4 to 10 o’clock and 
resemble the thread of a right or a left screw. The striations appear 
and disappear, and the same filament may at one time show a right- 
handed and at another a left-handed striation. I was never able 
to decide whether or no the direction of striation was the same at 
any one time in the two filaments of a spindle. The filaments are 
remarkably elastic; they are stretched by passing corpuscles or 
by the lashings of filariie, and then return to their former length. 
They may be stretched beyond their elastic limit and then one or 
both filaments tear. This rupture generally takes place in the 
periphery. If only one filament tears, then the spindle corpuscle 
changes into a pear-shaped structure which often darts across the 
field, apex in advance, toward the anchorage of its intact filament, 
while the torn filament rolls up mstantaneously into a refractUe, 
globular mass that comes to rest on the rounded edge of the corpuscle. 
The exact site of attachment of the globule was seen when a cor- 
puscle rolled over; for example (Figs. 4, 5, 6) an originally pear- 
shaped corpuscle recoiled into a disk when the filament broke, and 
then turned on its side exhibiting the coiled filament as a ball 
perched at the junction of a concave surface with the rounded lateral 
side; in another example, a filament 26 n long was attached to the 
middle of the lateral surface of a biconcave blood disk (Fig. 12). 
That the other, mtact filament still exerts a pull is betrayed by the 
conical tip of the corpuscle where the filament arises; in addition 
this intact filament, which is rotating rapidly on its long axis, may 
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exhibit a series of open traveling loops that sway rapidly from side 
to side and occasionally a closed loop may run from the corpuscle 
to the periphery and then back again. When both filaments tear, 
each may roll uj) abruptly into a globular mass that comes to rest 
on the edge of the corpuscle (Fig. 13). These globular masses may 
be motionless after their formation; one or the other may show a 
quivering rotating movement and may even separate partially 
into two divisions; or they may change their position relative to 
each other on the periphery of the corpuscle. In older blood prepara- 
tion the globules may appear on one of the flattened surfaces of the 
red cell. Their diameter seems to vary between 0.3 to 0.8 /z. The 
larger globules are generally less refractile than the .smaller. 

Instead of changing into a globule, one or both of the filaments 
may shorten and thicken during a period of minutes and become 
more refractile; the outline remains sharp but a nodular thickening 
may slowly appear at each end thus forming a dumbbell (Figs. 
1, 2, 3). Such a rod may be apparently motionless; it may bend 
stiffly, swaying from side to side and maintain the same point of 
fixation; or it may exhibit a general fine quiver that was definitely 
referable to a rapid rotation aromid its long axis. Occasionally 
the end of such a rod may be terminated by a long, thin thread that 
undulates, twists and even lashes in all directions. The tip of such 
a thread describes circles, ovals and figures-of-eight, and rotates 
at one time to the right and at another to the left. The rods them- 
selves now and then exhibit transitory, faint, diagonal striations on 
a portion of their length. 

Another remarkable and frequently observed change is the con- 
version of a filament into a chain of refractile beads. This may be 
preceded by a period of increased undulatory swaying, by a general 
tremor, or the filament may be apparently motionless. Suddenly 
the observer notes a series of slight rhythmical twitches, and with 
each twitch the filaments shortens and a spherical bead appears, 
each bead separated from its neighbor by a short and equal length 
of filament. , The beads form separately, beginning in the periphery. 
The entire filament may be converted into a chain of beads within 
1 second, or several minutes pass slowly before the beading, has 
reached the corpuscle. At other times the process pauses tempor- 
arily after one-half to two-thirds of the filament has been turned 
into beads, but sooner or later it begins again and the remaining 
section becomes beaded; here again the first bead appears in the 
periphery of the unchanged section and proceeds to the corpuscle 
(Figs. 14, 15, 16). The shortening of the filament is chiefly caused 
by the beading, aided perhaps at times by some thickening of the 
interglobular sections; in some cases, however, the sections connect- 
ing the beads may be exceedingly thin (Fig. 39). 

When a filament tears away partly or completely from its periph- 
eral anchorage, it may shorten but slowly and remain for a consider- 

VOL. 186, NO. 6. — decembeh, 1933 27 
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able period attached to the corpuscle as a long, actively twisting 
flagellum-like structure. The motility is strong enough to shake 
adjacent corpuscles as well as the parent corpuscle itself. In num- 
bers of instances the peculiar quiver of a corpuscle and the irregular 
tremor of its neighbors betrayed the presence of filaments that 
became visible only upon careful search. In a corpuscle with several 
filaments, various stages of shortening may be seen: thus a cre- 
nated red corpuscle displayed at one time a chain of beads, a refrac- 
tile rod, a refractile globule and two actively lashing and squirming 
long filaments. 

The beads are moderately refractile, apparently homogeneous, 
round, measure about 0.3 to 0.4 /x in diameter and are equally 
spaced on the filament; they are apparently not doubly refractile 
when examined by polarized light. After its formation, the chain of 
beads may extend motionless from the periphery of a red corpuscle; 
it may sway and undulate stiffiy; it may execute extremely lively 
movements, or all these reactions appear at different times. If 
the movements are lively, then the chain rotates, squirms, sways 
and may form traveling loops, the whole moving as a supple imit in 
all planes (Fig. 40). The terminal bead may be observed rotating 
occasionally to the right and at other times to the left. At times, 
a terminal bead or beads may be twisted off from the parent string 
during inspection; such a bead or group of beads then reels about 
for a variable period, and the single beads resemble a particularly 
active bit of blood dust (Figs. 40, 41, 42, 43). 

Chains of spindle red corpuscles frequently occur where each one 
is linked to its mates by a filament of varying length. These con- 
necting filaments lengthen and shorten, but shortening predomi- 
nates so that finally tbe spindles are connected by short, thickened 
refractile rods which may be immobile or exliibit a fine, almost imper- 
ceptible quiver. The terminal filaments of the chain may be longer 
than the other connecting pieces. Sooner or later, one or the other 
terminal filament breaks and exliibits some, or many, or all of the 
changes described above. In one instance, upon rupture of a ter- 
minal filament in a lengthy chain of spindle corpuscles, the cells 
were seen rearranging themselves almost instantaneously mto a 
typical rouleau; In this rouleau there was no sign of any filament, 
nor were refractile globules detectable. 

There is e^^dence that the filament issues through a short pro- 
longation of the surface layer. In some cases where the anchoring 
filaments ruptured simultaneously at the corpuscle, that corpuscle 
condensed into a microcode and the former sites of the filaments 
were now occupied by stubby, pigmented plugs with square ends 
(Fig. 10). These plugs had the same dense hemoglobin tint as tlie 
microcode itself, and disappeared rather promptly. In one case tlie 
process of disappearing was slower and there it was seen that the 
plugs were tubes. 
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Struthirc of the Filament. The filaments are composed of fine 
fibrils twisted around each other like the strands of a rope. This 
may be readily seen if filaments are carefully observed. It may be 
noted that a particular filament is suddenly shaken by a slight jolt 
and that coincident with this jolt a newly formed, small retractile 
pellet appears that swings around the main filament. Close inspec- 
tion shows the pellet to be connected with the filament by a tenuous, 
barely perceptible fibril. Further observation shows that the pellet 
revolves around the parent filament with increasing amplitude of 
swing until it finally rotates on its own pedicle from the base of the 
filament (Figs. 21 to 24). After a while, the pellet or pellets, for 
several may be formed, may again twist their stalks around the 
main filament and finally produce an appearance that is almost 
identical with the one seen at the start (Figs. 21, 25). The time 
consumed was 10 to 15 minutes in one instance. The maximum 
number of pellets ever developed from one filament was five 
(Figs. 21 to 25). 

Further evidence that a filament is composed of twisted fibrils 
is furnished by the behavior of free filaments in oxalated blood. In 
an alkaline medium, the unattached rod may slowly swell, rotate, 
and separate into several distinct strands. In one case, the end of the 
filament rotated and separated into three components revealing a 
left twist. 

• Each of the fibrils is composed of still finer, invisible subdivisions. 
Such invisible subfibrils are readily detected by their effect upon the 
attached corpuscle. For example, a red corpuscle is seen changing 
slowly to a spindle and yet the most careful examination may fail 
to detect any cause until gradually two filaments appear that are 
attached one to each apex of the spindle. Even after the filaments 
become visible, they may seem to end free in the serum and yet the 
spindle corpuscle may be rotated on its long axis, thus demonstra- 
ting that the filaments are anchored and that their peripheral 
sections are composed of invisible subfibrils (Figs. 26 to 30). 

Further evidence is furnished by the persistence of a nipple on a 
red corpuscle whose filament has rolled up into a ball (Fig. 13). If 
all subfibrils have been torn, or if too few subfibrils remain to distort 
the indicator cells by their pull, then the corpuscular surface will 
round out to its normal contour and this is shown by the rolled- 
up filament at the upper pole of Figure 13. If, however, a pointed 
nipple remains, then invisible subfibrils must still be present in 
sufficient number to overcome the tension of the surface layer and 
stroma of the red corpuscle; this is shown by the lower pole of 
Figure 13. 

Another piece of evidence is revealed by the observation that 
polyangular corpuscles are shaken at times by a twitch and with 
each twitch one of the angles of the corpuscle rounds out; a globule 
may or may not appear at the site of the former angle. Here the 
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invisible anchoring subfibrils apparently broke and permitted the 
corpuscle to resume a more normal shape. 

The filaments are not sticky: red corpuscles swept against them 
by a local current do not adhere even momentarily. Nor does the 
filament stick to the surface of its own corpuscle when the latter 
has rolled over a section of the filament; such corpuscles were 
smoothly rolled back by the shortening filament. The fibrils also 
do not stick together (Figs. 21 to 25). It seems probable that the 
invisible subfibrils too are not sticky. 

Filaments maj’- disappear and yet some of their invisible sub- 
fibrils apparently remain present; this is indicated by the reappear- 
ance of visible filaments that had disappeared, and by the reestab- 
lishment of a former contour (Figs. 50 to 55). 

Tliat the filaments rotate aroimd their long axis, producing a 
twisted, stranded arrangement of the fibrils, has already been men- 
tioned and some evidence sketched in Figures 21 to 25; furthermore, 
the diagonal striation of their basal portions indicates a left or a 
right twist and it has also been noted that the chain of beads rotates 
to the right and then to the left. The best evidence, however, for 
rotation of the filaments is again supplied by the red corpuscle: 
these are frequently suspended between two filaments and such 
corpuscles may be seen rotating on their long axis so that a view on 
the flat changes to a view on edge and back again (Figs. 26 to 34). 


Legends Pigs. 26 to 49. 


Figs. 26 to 34, inclusive. — Dog, cf, X2-135; hemoglobin, SO per cent (Dare). 
Filariie present: sensitized ■ndth horse serum subcutaneously. 2.12 p.m., hanging 
drop, no addition; 2.20, spindle cell, long filaments (Fig. 26); lower filament no 
longer visible; becoming narrower (Fig. 27); 2.23, gradually becomes wider again, 
mov'es slightly upward in field, lower filament visible (Fig. 28) ; becoming narrower 
(Fig. 29): 2.27, again -nddens, typical spindle; lower filament shorter (Fig. 30); 
becomes narrower with folds, left twist (Fig. 31); 2.29, has changed back to spindle 
form (Fig. 32); 2.30, again narrow with single fold in body (right tivist) (Fig. 33); 
2.31, changes to typical spindle; lower filament not visible (Fig. 34). 

Figs. 35 to 43, inclusive. — Human, o’, N2-100; hemoglobin, S5 to 90 per cent 

(estimated). 2.29 p.m., hanging drop inth — sodium oxalate; 3.18, 2 reds linked 

S 


together by a refractile filament bar; lower red ivith marked delle and single globule 
on periphery; hemoglobin good in both; bar motionless (Fig. 35); 3.21, bar sways, 
rotates, outline smooth ; 3.25, upper filament disappeared ; bar very refractile ; appears 
motionless (Fig. 36) ; 3.37, connecting bar again sways, rotates, looks faintly striated 
at times; ends of bar slightly knobbed (Fig. 37); 3.50, bar twisting and squirming 
actively; 3.57, bar changed into a beaded chain (Fig. 38); 3.57-0, chain separates 
from upper'red during inspection; xdbratcs actively (Fig. 39) ; 3.59, chain rolls about 
actively (Fig. 40) ; 4.02, upper red shows no delle; lower red roimd with strong delle; 
beads x-ibrate, twist, roll up activelj^ into a ball and straighten again (Fig. 41); 
4.06, beads connected by a very fine thread; 4.08, chain broke away from red cor- 
puscle (Fig. 42): 4.11, free section sways, quivers, rotates to right, then to the left, 
tumbles about (Fig. 43). 

Figs. 44 to 49, inclusive.— Human, o’, X.3-07. 3.14 p.m., hanging drop; finger 

pricked through drop of saline; 3.15, spindle cells frequent; darting across field, 
filament changing to refractile globules; 3.40, free filaments, motionless or actively 
tn-isting; on tliickening become motionless; 3.50 to 4.15, spindle red showed changes 
sketched in Figs. 44 to 49, inclusive. 
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The direction of rotation of tlie corpuscle ma.y l)e determined when the 
rotating action of the filaments produce folds in the corpuscle: in Fig. 31 a 
left-handed twist is shown, while Fig. 33 exhibits a riglit-handed one. The 
tmst of the corpuscle, however, merely indicates that its polar ends are 
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being rotated at unequal rates by the filaments and gives no infoimation 
about the direction of rotation of the filaments themselves. Thus the left 
tvdst of Fig. 31 could be produced bj*^ a left-handed rotation of the upper 
filament, accompanied by a right-handed rotation of the lower filament; 
but the same effect would appear if both filaments rotated at unequal 
speeds to the right, the lower filament traveling faster than the upper one; 
another possibility is that both are rotating to the left with the upper fila- 
ment moving faster than the lower one. If the speed and direction of 
rotation is the same and if both filaments exert the same twisting effect 
upon a corpuscle free to rotate, then no folds will be produced and a view 
on the flat of the corpuscle udll change smoothly into one on edge (Figs. 26 
to 29). Herrick perhaps saw the formation of folds in fresh blood of sickle 
cell anemia; he describes red corpuscles “rolled up as it were into a long 
narrow bundle” (p. 519^). 

The degree of rotation suffered bj'’ the corpuscle is difficult to determine: 
Figs. 26 to 30 may show a complete revolution of 360°, or the same appear- 
ance could be produced by a turn of 90° in one direction followed by a 90° 
turn in the opposite direction. Similarly, Figs. 30 to 32 may mean a turn 
of 180° to the right, or a 90° turn to the right followed by a turn of 90° 
to the left. 

Throughout the rotations sketched in Figs. 26 to 34, the corpuscles 
moved only once and that was slight, in an upward direction, and 
the upper filament shortened at the same time; the length of the 
spindle remained the same throughout the 10-minute period and 
the only change noted was a temporary increase in hemoglobin 
density while the corpuscle was on edge. These facts indicate that 
the undoubted rotation of the filaments caused no marked com- 
pression and loss of content of the corpuscle and that the com- 
pensatory rotation of the corpuscle itself was probably only through 
a 90° arc and then back to its former position. Similar observations 
were made in a specimen of human blood, 24 hours old, where the 
rotations of a spindle were watched for 5 hours; here (X3-109) no 
shortening had occurred after 2 hours, and after 5 hours the long 
diameter had decreased only 2.5 n from its original length of 13 fi. 

Fate of the Filament. The filaments often do not persist after 
their formation. The filament may roll itself into a ball and then 
disappear within 30 minutes or less (Figs. 50 to 53) ; the ball may 
persist for hours, being visible even after the corpuscle has laked, 
or it may imcoil itself again into a filament. Whether or no the 
ball was dissolved by the serum or by the corpuscle, or by both, 
could not be decided. A motile filament may gradually change to a 
linear, club-shaped, refractile, immobile mass that finally separates 
from the corpuscle; a series of this tj^ie in oxalated guinea-pig blood 
is sketched in Figs. 66 to 70. 

A filament may shorten somewhat and lose its connection with the 
corpuscle. The movements executed now are different; instead 
of moving smoothly and with seeming coordination, the loose 
filament often rolls, twists and tumbles about, and behaves as if 
several independent foci of activity were present. These erratic 
movements are lively at first, but gradually become slower while 
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the filament itself shortens and thickens irregularly until finally 
a club-shaped, nodular, slightly refractile mass lies motionless in 
the field. Such masses may persist for hours. 

Instead of forming immobile masses, the loose filaments may 
maintain their general shape for a long time. Thus a 24-hour-old 
specimen of human blood diluted with saline-oxalate (X3-66) 
showed many loose filaments Avith rounded ends that rotated and 
undulated fairly actively; their ends described circles, ovals, and 
apparentl}’^ rotated alternately to the right and left; occasionally 
faint diagonal striations, either right or left, Avere Ausible for a short 
time along their length. Their progress Avas irregular and they 
seemed to slip sideAvays as much as they moA’^ed forAvard; in length 
and thickness they Availed betAveen 25 by 0.25 m' and 10 by 0.5 n. 
Tlie shorter, thicker filaments in general exhibited only a SAvaying 
motion and their outline AA’as not as clear-cut as in the more motile 
/ filaments. Such filaments Avere observed for 2 hours and no signifi- 
cant change occurred; their ultimate fate is unknoAAm. These 
A^ermiculoid filaments were probably of the same tj’pe that Kite 
described (p. 326®). 

When the filament forms a chain of beads, the terminal beads 
may be thrown off during inspection either singly, in groups, or the 
entire chain may separate from the corpuscle (Figs. 40 to 43). The 
loose bead or beads quiver and rotate erratically and resemble blood 
dust. A free chain of beads may become motionless after a time 
AA'hile increasing in bulk AA'ith decreasing motility and then it may 
disintegrate. This was clearly seen in a filament of normal rabbit 
blood AA'hose transformations had been followed for more than 3 , 
hours (Figs. 14 to 20) ; here a motile filament changed to a chain of 
beads and this became an immobile linear, slightly refractile mass 
which separated during inspection into smaller immobile pieces. 

During the final changes just described, an interesting development 
occurred. After the linear mass had fonned, one of its ends suddenly 
liberated a small, clear gloljule AAdiich either rose or fell from vieAv. A. 
similar observation Avas made in oxalated rabbit blood 4 hours old ; a loose, 
motile filament became immobilized and during observation its middle 
portion swelled and liberated a small globule; here also it Avas impossible 
to tell whether it rose toward or fell aAvay from the observer. No state- 
ment may be A'^entured about the nature of these curious globules. 

Reversibility of Changes in the Filament. Some of the prominent 
changes observed in filaments are reversible. Thus a long, actiA^ely 
motile filament Avas seen darting suddenly tOAvard its origin and 
coming to rest as a ball on the rounded border of the corpuscle. 
This form Avas maintained for a number of seconds, Avhen abruptly 
the ball uncoiled itself into an actively lashing, rotating, flagellum- 
like filament. 

In another example one filament of a bifilar corpuscle suddenly 
relaxed so that the corpuscle flattened to a pear-shape, and at the 
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same time the relaxed filament thickened moderately and became 
actively motile ; this filament then changed abruptly into a squirming 
chain of equally spaced beads; now the chain of beads slowly became 
motionless, the beading grew less and less distinct and shortly an 
immobile, refractile, sharply outlined rod projected from the border 
of the corpuscle; this rod in turn gradually elongated and with this 
elongation the flattened surface of the corpuscle became stretched 
into a nipple; finally a spindle-shaped corpuscle was again taut 
between two filaments, presenting a picture like that seen in the 
beginning (Figs. 44 to 49). These events happened within 15 to 20 
minutes in human blood 1 hour old and diluted with saline solution. 

In a dift’erent preparation of human blood, 2 hours old, a chain 
of beads was seen straightening into an actively twisting and swaying 
filament; after 18 minutes this filament again shortened into a chain 
of beads. 

Origin of the Filament. When the filaments were first seen in 
action, their motility was so impressive that the presence of para- 
sites Avas suspected. This surmise was discarded as soon as filaments 
were found in practically eA’^ery sample of blood from man, dog, 
rabbit and guinea pig. It was then assumed that they represented 
an early stage in the development of fibrin from plasma fibrinogen. 
Here again observations arose that could not live in peace with this 
assumption. For example, motile and contractile filaments were 


Legends Figs. 50 to 70. 

Figs. 50 to 60, inclusive. — Human, cf, X3-16; hemoglobin appears normal. 
2.54 P.M., hanging drop, no addition; 2.55, spindle reds present; 3.14, vase-shaped 
red corpuscle with 3 filaments, lower one anchored to a microcyte shadow; refractile 
globule near upper angle (Fig. 50) ; 3.17, slight changes in contour; contents of red 
flickers: 3.25, refractile globule present (Fig. 51); 3.27, perfect spindle; globule at 

I o’clock present; no globule idsible at former angle at 11 o’clock; no motility seen 
(Fig. 52) ; 3.33, refractile globule at 1 o’clock becoming smaller; lower filament 
slightly fuzzy at base; 3.3S, refractile globule barely perceptible; 3.40, no refractile 
globule risible; hemoglobin tint normal; no motility or beading of filament (Fig. 53); 
3.46, hemoglobin, no change (Fig. 54); 3.49, sudden appearance of filament at 

II o’clock; corpuscle same as at 3.14 (Fig. 50) ; 3.52, vase-shaped corpuscle; contents 
flicker; temperature, 69° F.; 3.59, corpuscle slender; microcsde shadow not risible: 
no motility or beading (Fig. 56) ; 4.07, lower filament shorter, looks fuzzy with 
diagonal striations (Fig. 57) ; 4.10, corpuscle lengthens and narrows (Fig. 58) ; 4.12, red 
becoming smaller; lower fflament not visible: 4.20, hemoglobin denser; lower fila- 
ment again risible (Fig. 59) ; 4.26, dense microcjde, with 2 refractile globules at 
poles; not doubly refractile; motionless (Fig. 60). 

Figs. 61 to 65, inclusive. — Guinea pig, (S', 620, X3-32; hemoglobin not read. 
10.07, hanging drop from heart blood; 10.08, spindle and angulated reds present; 
blood shadows: 10.13, microcyte, dense hemoglobin; 2 filaments at opposite poles; 
lower filament with small glistening mass at tip (Fig. 61) ; this microcyte passed 
through the stages sketched in 7 -)- minutes; no globules formed on microcyte. 
Figs. 66 to 70, inclusive. — Guinea pig. o’, 265, X2-98: hemoglobin, 114 per cent 

(Dare). 2.18, hanging drop with — sodium oxalate; 2.27, jerks seen in field; 

s 

3 o’clock, many' linear, motionless, moderately refractile masses, often club-shaped; 
occasionally slightly granular: 3.22, formation of such masses from a filament observed 
(see sketches 66 to 70, inclusive). The entire process occurred in 8 minutes; 3.45, 
outline of mass slightly' more irregular. 
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seen after 24 hours when the formation of fibrin should haA^e been 
complete. Similarlj^ the observation that 3 such filaments could 
attach themselves suddenly, simultaneously and with equal space- 
ment on one red corpuscle (Figs. 7, 8, 9) was ahvays a cause of 
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pained astonishment until a closer examination of serum fibrin 
threads revealed definite morphologic and functional differences 
between them and the motile filaments. 

T3T5ical fibrin threads of plasma origin may be seen within 2 or 3 minutes 
after making a hanging drop and are readily observable in the spaces 
between corpuscle aggregates. These spaces maj^ or may not show a plate- 
let. The fibrin tlireads are at first straight, slightlj’^ angular on optical 
cross section, sharply outlined, moderate^'- refractile and decrease gradually 
to a pointed tip. The fibers form a loose, irregular network and cross each 
other at various angles. TlTien a platelet or remnant of a platelet is present, 
it usuallj'' hes ■ndthin a radiating S 3 ’’stem of such tlmeads. After 15 to 30 
minutes the space has definitelj' decreased in size, the network is closer- 
meshed, the threads have become curved or sharply angulated, and some 
may appear flattened like a ribbon. At times the ribbon-hke threads appear 
split along a portion of their length. During this time the most careful and 
continuous observation failed to detect any sign of motion in characteristic 
fibrin threads. Occasional! a spirallj'^ twisted fibrin thread was seen but 
their formation was never observed. 

Activel}’^ motile filaments may be seen squirming and lashing about in a 
nest of fibrin threads; these filaments conformed in shape and function to 
those attached to red corpuscles and were quite different from ordinary 
fibrin threads. 

With dark-field illumination, fibrin threads appeared that were inwsible 
under bright-field conditions. Their form and behawor was the same as 
that described except that a blurring of the originally sharp outline became 
noticeable in some threads after 15 to 30 minutes. Here again no motility 
was seen in a typical fibrin thread. 

Since the form and behavior of typical fibrin threads and of fila- 
ments were different, the supposition of their common origin was 
abandoned. Red corpuscles w'ere next considered as the soufce 
and a test was made as follows: 0.50 cc. of blood was dropped di- 
rectly from the vein into a centrifuge tube containing 10 cc. of 
Ringer saline solution. The suspension was shaken and centrifuged 
for 5 minutes in a Shelton electric centrifuge. The supernatant 
liquid w’as decanted, replaced with the same amount of washing 
liquid, shaken Augorously and recentrifuged for another 5 minutes. 
Tliis procedure was repeated 4 to 6 times with each sample of rabbit 
and guinea-pig blood. Then some of the precipitated red corpuscles 
were examined in a hanging drop. In all of these tests tjqiical fila- 
ments were observed. The filaments became xdsible about 30 to 45 
minutes after making the hanging drop. In one instance none was 
detectable for 2 hours, but 24 hours later the same drop displayed 
slender filaments that connected and deformed red corpuscles. 
The filaments -were much thinner and fewer in number than those 
observed in normal blood, but they exhibited a typical activity 
and often changed into a squirming chain of beads. Since all 
plasma had probably been removed by a drastic washing, and since 
no other formed elements were present, the inference is justified 
that the motile filaments are formed from some component of the 
corpuscle itself. 
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Though the evidence indicates the erythrocytic origin of the filaments, 
it does not indicate that the red cells are the only source. It is probable 
that motile filaments may arise from platelets, and a number of times these 
^Yere seen attached to platelets in oxalated or heparinized blood. In one 
example, a slender filament, actively whipping about, issued from the tip 
of a short, refractile, smoothly contoured rod that was anchored to a plate- 
let. In another case, the threadlike prolongation of a platelet was seen 
2 times throwing off a small refractile granule at the point where the thread 
joined the platelet. Both observations were made on human blood. Motile 
filaments were also noted on rabbit platelets. 

Occasionally slender threads were observed issuing from leukocytes, 
but these differed m refractility and motility from typical filaments. 

Effect of Aniicoagida7iis. The action of sodium oxalate, hirudin 
and heparin was tested in 19 experiments; the oxalate was used in 
j strength and the other two substances were dissolved to varying 
concentrations in physiologic saline solution. The heparin experi- 
ments were made exclusively with human blood; with the other anti- 
coagulants, blood from man, rabbit and guinea pig was used. 

The main object was a comparison of the effect of the anti- 
coagulants upon tlie formation of fibrin threads and filaments. 
The study shows that 10 out of 19 tests exhibited little or no fibrin, 
while typically motile filaments attached to red corpuseles were 
present (4 oxalate, 3 hirudin, 3 heparin tests) ; in 5 of those 10 tests 
no fibrin at all was seen. In 3 tests both fibrin and filament were 
absent (1 oxalate, 2 hirudin). In 6 tests both fibrin and filaments 
were seen, blit both were definitely redueed in amount (3 oxalate, 1 
hirudin, 2 heparin). These tests gave the distinet impression that 
the anticoagulants reduce the production of both fibrin and fila- 
ments; furthermore they also indicate that this reduction is more 
noticeable with fibrin than with the filaments. 

The motility and contractility of the filaments in most of these 
experiments were not perceptibility altered. In a number of heparin 
experiments, however, a surprising sluggishness of contraction was 
seen. For example, in heparinized human blood (X3-70) spindle- 
shaped corpuseles had been formed within 5 minutes and rupture 
of the peripheral end of the filaments was first observed after 13 
minutes. Upon rupture, such filaments rolled up leisurely into a 
ball, or formed a ehain of beads or contracted into a thick, refractile 
rod with terminal Imobs. If a filament was transformed into a 
ball, then simultaneously the spindle corpuscle flattened and glided 
slowly as a pear-shaped body, apex in advance, toward the side of the 
field where the intact filament was anchored, revealing that the 
intact filament also was shortening with apathy. This type of 
shortening is thus in sharp contrast with that observed in normal 
blood where the torn filament rolls up with the speed of a stretched 
spring that has been released, and where the corpuscle is often 
fairly hurled across the field by the unopposed pull of its intact 
filament. Still other variations occur: if a chain of beads develops. 
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then the beads may be oval or sausage-shaped, and each bead is 
larger than those seen in ordinary blood (Fig. 2) ; if a rod is formed, 
its refractility seems greater than that generally seen, and the rod 
may exliibit a slight but definite yellowish color. The rate of short- 
ening is seen in Figures 1, 2 and 3: 2.5 ;ti in 9 minutes. 

Discussion. The following statements reprfisent an attempt to tie 
together the various observations recorded in this paper and to place them 
^tentativel}'^ in the general blood picture; the 3 ’^ are brief because space 
restrictions forbade development, and for the same reason some interesting 
and important work, for example the micrurgical studies of Seifriz on various 
types of erjdhrocjdes,® had to be neglected. 

It is possible that the parent substance of the filaments is identical vdth 
the hemoglobin-free, fibrinogen-like material that Horino'” isolated from 
washed red corpuscles, because this parent substance lies inside of the red 
corpuscle and because the anticoagulants decrease or abolish the formation 
of filaments. It is conceivable, furthermore, that the clear interstromatic 
liquid of red corpuscles (p. 558-) contains the hemoglobin-free parent- 
substance of the filaments. The formation of filaments b}'^ drastically 
washed corpuscles indicates however the existence of some difference 
between this intracorpuscular substance and plasma fibrinogen.'* 

The parent substance of the filaments could be expelled through the 
surface laj'er bj’’ increased intracorpuscular tension. Sound ewdence that 
the hemoglobin stroma of red corpuscles may contract powerful^ has been 
given (p. 55S-). 

If the surface layer of red corpuscles is assumed to be an interlacement 
of stroma fibrils (p. 562=), then the passage of the parent substance of the 
filaments tlwough the submicroscopic interstices of the surface laj’^er would 
produce inwsible subfibrils which could be changed to a fibrinlike material 
after their exit. The intertvuning of subfibrils could form fibrils and thej’’ 
in turn filaments. TJie tvusting together is probabty aided by the spiral 
turn given to the subfibrils when the liquid parent substance iS forced 
through the interstices of the surface la 3 ’’er. 

The powerful shortening of the filament is caused at least in part by 
rotation around its long axis, and is readil 3 '^ imitated b 3 ' trusting an elastic 
rubber thread. The rotation in the opposite direction is attributable to an 
incomplete elastic recoil. This elastic recoil ma 3 ^ be caused b 3 ' repeated, 
relative decreases in the amount of material expelled per unit of time b 3 ’^ the 
corpuscle (see lower filament of Figs. 26 to 34). The active rotation is 
parity referable to the spiral movement given the subfibrils b 3 ^ their e.xpul- 
sion through the interstices of the surface la 3 ’^er. 

The formation of a single ball when a filament tears awa 3 ' from its periph- 
eral anchorage is apparentty due to the elastic recoil of the strongty trusted 
filament into a skein; a similar form is produced momentarib’’ when one 
end of a twisted rubber tlwead is suddenly released. 

The formation of beads at equal intervals on a shortening filament cannot 
be fulty explained at present, but apparentty rotation and successive 
ruptur^ of tlie elastic anchoring subfibrils are piimaTy factors. 

The reversible changes of a filament into a ball, a rod or a chain of beads 
indicates clearb' that these changes do not necessarily alter the essential 
structure of the filament. 

The more or less slow disappearance of filaments without the formation 
of globules on the corpuscle (Figs. 9, 10, 11; 61 to 65) is apparentty caused 
by a gradual or abrupt stoppage in the supply of material for making the 
filament. Under these conditions, rupture of the strained filament occurs 
at the corpuscle and the severed filament recoils to its peripheral anchorage. 
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The stopiiago of nialorial for spinning the filament ma.y be caused bj'’ 
an increase of tension in the surface layer to such an extent that the parent 
material of the filaments cannot jiass through the interstices. 

The tubular stubs noted occasional!}’’ (Fig. 10) may be interpreted as 
extensions of the surface layer of the corpuscle produced by the pull of the 
filament, and in a certain sense may be called spinnerets. 

Since the filaments may go into solution, it is obvious that the serum 
wll contain material extruded by the red corpuscles even though no laking 
■whatsoever occurs. 

What role the filaments play in forming a soft clot or in retraction of the 
coagulum cannot be stated at present. It is, however, undeniable that the 
filaments may be strildngly motile; that they can shorten powerfully, draw- 
ing red corpuscles together into chains and rouleaux, and that they can 
deform red corpuscles. It may be furthermore suggested that the mechani- 
cal activity of the filaments aids not only by converting plasma fibrinogen 
into fibrin but also by feltmg the fibrin threads into a mass, just as hair is 
felted together by a mechanical beating. Attention may again be called 
to the fact that no motility of serum fibrin was ever seen. 

lied corpuscles ma}’ not be the only source of the filaments and some 
evidence has been submitted indicating that they may be formed by plate- 
lets. Whether or no leukocytes can form filaments is an open question; 
lOte makes no distinction between the undulatory processes of red and white 
corpuscles (pp. 323, 327^); my own observations are few, and do not 
support Kite. It may be noted that Leo Loeb observed the formation of 
long threads in jiscudocoagulation of • Limulus amoebocytes and that he 
attributes the physical characteristics of filirin to these threads. 

Summary. 1. The living red corpuscle of guinea pig, rabbit, dog 
and man, in hanging-drop preparations produces almost colorless, 
tapering, elastic filaments varying in number from 1 to 5 and in 
length from 5 to 75 p. 

2. Filaments may apparently arise from platelets. 

3. The filaments may appear within a few minutes after a hanging 
drop is made and be readily detectable for more than 24 hours; 
they are composed of twisted fibrils which in turn are composed of 
separately invisible subfibrils; the filament, fibril and subfibril are 
not sticky; the filament is motile and rotates around its long axis 
to the right and to the left, one direction predominating thus ulti- 
mately causing a shortening; the filaments anchor themselves 
peripherally to other red corpuscles, to blood shadows, to platelets, 
to the edge of the drop ; their shortening distorts and compresses 
red corpuscles into various shapes and may produce a microcyte 
with dense hemoglobin content; the filament may tear peripherally 
and roll up into a ball, or change into a chain of refractile beads or 
thicken into a refractile rod; all these changes are reversible; the 
beads and the filament are not doubly refractile; both filaments 
and beads may appear free in the serum and execute active move- 
ments; single free beads resemble blood dust, but are more lively 
at first; the formation of filaments is decreased or abolished by 
sufficient amounts of sodium oxalate, hirudin and heparin, but 
filament formation is more resistant to these substances than 
fibrin formation from plasma fibrinogen. 
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4. These filaments are probably the agents that cause cell deform- 
ation in sickle-cell anemia. 

5. No contraction or intrinsic movement of tj'pical fibrin threads 
from plasma fibrinogen was ever seen. 
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"While infestation with Tricbinella spiralis in a degree sufficient 
to produce definite sjonptoms is, perhaps, infrequently recognized, 
extensive outbreaks are relatively uncommon in the United States, 
although, during the past 3 or 4 years an unusually large number of 
cases have come to light. 

The large number of individuals affected in the outbreak to be 
described, together with the imusual and not readily to be explaiued 
occurrence of femoral thrombosis in one of the cases, seems to war- 
rant description and record. 

As illustrating the ease with which, in the absence of a suggestive 
history or tjTpical findings, the possibility of trichinosis may be 
overlooked, the events will be described as thej’’ occurred. 
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Case Abstract. — E. P., Italian male, hotel employee, aged 42, was 
admitted to the medical ward of tins hospital March 4, 1933, on the ser- 
vice of Dr. Samuel Barbash, the chief complaint being fever and malaise. 

The patient seemed dull and apathetic and did not cooperate very well 
with attempts to obtain a historj'. It was ascertained with some difficulty 
that 1 week before admission he had had “a cold and ached all over.” 

After being sick 1 week in bed he was seen by Dr. Merendino, who learned 
that he had been delirious on several occasions and on others had been 
found Ijdng on the floor where he had fallen out of bed. At this time he was 
very sluggish mentally and because of this and the sustained fever he was 
sent to the hospital as a possible case of tj^phoid fever. 

On admission the temperature was 102°, pulse 110, and respirations 26. 

L.\BORATOiiy Reports. — ^The Widal, Wassermann (Kohner quantitative), 
and precipitation (Kline) tests were negative. Blood sugar, 100 mg. 
per cent; urea nitrogen, 18 mg. per cent; creatinin, 1.5 mg. per cent. 
Tlie urine, except for the presence of 5 mg. per cent of albumin and a faint 
trace of indican, showed nothing of interest. Hemoglobin (Haden) 13 gm. 
per cent (87.6 per cent); red blood cells, 4,490,000; color index, 0.9; wMte 
blood cells, 9800. Differential: Polj’’morphonuclear, 68 per cent; small 
Ijunphocytes, 23 per cent; eosinophils, 9 per cent. Blood culture gave no 
growth after 1 week incubation. 

Nothing of interest occurred until 3 daj’^s after admission when, during 
the night of March 7, the patient complained of a sudden, sharp pain in the 
upper part of the left thigh, at the same time showing a fall in temperature 
to 97° P. The foot and leg soon became cold and there was apparently a 
spasm of the calf muscles. The folloAving daj’- he was cold, clammy, sweat- 
ing profusely, anxious in his general demeanor, and complained of chilliness 
as well as of loss of feeling in the entire leg except the toes, and a line of 
demarcation began to appear a short distance above the loiee. This, 
together -with the absence of any femoral pulsation, amply corroborated 
the assumption of femoral occlusion. 

While this diagnosis was easily made the reason for its occurrence was 
far from obvious, and in an endeavor to obtain additional information the 
patient’s friends were interviewed b}'^ Dr. Barbash. 

During the course of the investigation the woman with whom the patient 
boarded expressed her firm conviction that it was the result of sometliing 
he had eaten at a birthday party, as a number of those who were present 
had also become ill shortly after. 

On further inquirj'' it was found that the refreshments consisted of home- 
made Italian sausage and red wine and the nature of the patient’s illness 
at once became obvious, especially when the eosinophil count rose to 16 
per cent, and encysted trichinae were demonstrated in the sausage meat. 

The gangrene of the leg became progressively more marked, eventually 
extending to midthigh so that amputation became imperative despite the 
poor general condition of the patient. Amputation was done oir March 
14 and death occurred March 16. 

Autopsy (partial). — ^The body is that of a Avoll-dcA'eloped adult Italian 
male apparent^ about 45 years of age. The skin has a definite' pallor. 
The left leg has been amputated at about the middle of the thigh. The 
sldn of the stump as far as the inguinal region is ver}’’ tense, swollen and 
discolored, while the stump is malodorous and discharging pus. There is 
a mark of a venipuncture in the region of the left median basilic vein. There 
are no other external marlcs of interest. 

Chest. Permission to open the chest was not obtained. 

Abdomen. The liver is about normal in size. When cut it does not 
appear to contain an abnormal amount of blood. The cut surface has a 
somewhat granular appearance and suggests a moderate degree of fatty 
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metamorphosis. The gall bladder is filled -vvdth dark, viscid bile but other- 
TSTse presents no gross changes of moment. 

The spleen is approximatel}’^ 2^ times the usual size and shows a large 
anemic infarct approximately 5 cm. in diameter invohdng the lower pole. 
The gastro-intestinal tract presents no gross abnormalities. The kidneys 
are approximately normal in size but the cut surface appears, perhaps, 
somewhat paler than usual. 

The superficial tissues as well as the deeper structures of the left upper 
leg appear to be markedly swollen and edematous, and gas bubbles are seen 
on incision. 

The left femoral and left external iliac arteries are completelj'^ thrombosed 
all the way up to the point of bifurcation from the common fiiac, the clot, 
when partiall}" expressed, shoving fairl 3 '’ well-marked organization, thus 
evidencing its antemortem origin. The vessel walls do not show anj^ gross 
or macroscopic abnormalities. No gross evidence to explain the circulatory 
block could be demonstrated. 

Anatojiical Diagnosis. — (1) Trichinosis (clinical and laboratorj" diag- 
nosis) ; (2) splenic infarct; (3) fatty metamorphosis of liver (?) ; (4) amputa- 
tion (midthigh) left leg; (5) gas baciUus infection and gangrene of stump; 
(6) thrombosis of left femoral and left external iliac arteries. 

Cultures taken at autopsj' from the liver, spleen, and heart blood gav^e 
no growth; the stump gave a mixed growth of B. welchii and Staphjio- 
coccus pjmgenes (aureus). 

Histologic examinations of material from the amputated leg gav^e the 
folloving finding; 

H'htscle. Sections show the presence of moderately numerous encj'sted 
trichhue, as well as inflammator 3 '' and degenerative changes in the muscle 
fibers. 

■Femoral Artery and Vein. Sections show organizing arterial and venous 
thrombi in which triclunie are not found. Cross and longitudinal sections 
of the arterial wall show no marked evddence of pathologic changes. 

Clot from Femoral Artery. Sections show an organizing clot. Trichinie 
were not demonstrated. 

As alread 3 ^ stated, numerous encysted and partially enc 3 ’sted trichinse 
were found in sections of the sausage eaten b 3 ' the patient, in muscle from 
the amputated leg, and in sections taken at autops 3 ^ of the diaphragm and 
muscle from the amputation stump. Sections from the liv’^er presented the 
liistologic picture of a moderate degree of passNe congestion associated 
with diffuse and marked fatt 3 " metamorphosis; wiiile those from the kidney 
exhibited occasional small focal hemorrhages and diffuse cloud 3 ' sw^eUing. 

The cause of death was obviousl 5 '' not trichinosis but the toxic 
absorption from the gangrenous leg coupled with the shock of opera- 
tion and absorption from the infeeted stump. 

The case derives its particular interest from the femoral occlusion, 
the occurrence of which it is difficult to explain as none of the usual 
incitants of this condition could be prov^ed. 

There was neither histoiy nor evddence of trauma; clinical and 
laborator 3 ^ evddence of disturbances in the coagulabilit}" of the blood 
were laclung; no signs of pathologic changes in the v-essel walls 
could be found on microscopic examination, nor were there any 
evidences of blood stream infection or of pelvic inflammatory 
processes. 
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The question arises, was there any etiologic relationship between 
the trichinosis and the femoral block? 

On the one hand, it is held by one of us (S.B.) that as no other 
reason for the arterial blockage can be found the fact of its occurrence 
in association with trichinosis cannot be disregarded nor the possi- 
bility of some direct— though admittedly inexplicable— relation 
entirely dismissed. 

The senior author (R. A.K.) on the other hand, regards such an 
assumption as extremely unlikely and difficult to uphold. In the 
first place, while many thousands of cases have been recorded in the 
literature, such an association has never been reported. While 
this does not, of course, render the occurrence impossible, it is 
difficult to assume that, could trichinosis produce such an effect 
jycr se, it would never have been reported before. 

Second, it is difficult, if not impossible, to imagine the mechan- 
ism whereby such a lesion could be produced as a result of trichinosis. 
While it is true that an essential feature of the disease, and one 
responsible for the persistence of its symptoms, is the dissemination 
of the larvie by means of the blood stream, it is also true that in 
this stage the larvje, measuring 100 by 6 microns, are no larger than 
the average diameter of a normal erythrocyte (7.5 microns) and 
hence pass freelj’’ through so fine a capillary network as that of the 
pulmonary circulation. In order to produce a block even in the, 
capillary circulation, therefore, it is necessary to assume, first, the 
presence of larvae in agglomerate masses of sufficient size to occlude 
the capillary vessels of the foot, and, second, that this having taken 
place, the thrombus gradually extended upward along the vessels 
without symptoms of any kind until it reached the femoral artery 
in the middle of the thigh, producing the sudden, sharp pain recor- 
ded in the history, which was then followed by the appearance of 
gangrene. 

These assumptions do not seem tenable. In fact, the history of 
sudden, acute pain followed by coldness in the affected leg, which 
before this had show no abnormality of any sort, is much more 
conformable with embolism than thrombosis and, on the grounds 
recited above, any direct etiologic relationship between the trichin- 
osis and the circulatory occlusion is difficult, if not impossible, to 
predicate. It seems, rather, a fortuitous coincidence. 

The elimination of trichinosis leaves the circulatory block unex- 
plained. It is interesting, however, that one of us has previously 
recorded (1) the occurrence of an axillary thrombosis leading to 
gangrene and amputation of the arm in a patient admitted to the 
medical service for acute wood alcohol poisoning. While the modus 
operand! of this occurrence was far frofn clear, it was tentatively 
suggested that the thrombosis might have been the aftermath of 
some chemical, toxic action of the wood alcohol. 

We refer to this simply because the patient who is the subject 
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of tliis report was said to have been a consistent drinker of “any- 
thing.” On the other hand, there was no historj'- of excessive drmk- 
ing immediately preceding his admission and whereas the axillary 
accident occurred shortly after a profound poisoning with wood 
alcohol, in the present case the femoral occlusion occurred on the 
ninth day of the only illness from which he is known to have suffered 
immediately preceding his admission to the hospital. The cause of 
the circulatory catastrophe in the present case remains a mystery. 

Outbreak of Trichinosis. The history of the outbreak, of which this 
patient was a part, while true to form as regards its essential details, 
is of interest because of the number involved. 

On Januarj’- 31, 1933, a pig was purchased by two Italian families 
jointly and killed on the same day, the meat being made into sausage 
on February 2, a small portion being pickled. 

Home-made Italian sausage is usually made by chopping the 
meat into relatively coarse pieces which are mixed with large 
amounts of spices, packed into skins, and then hung up to drj^ for 
.2 or more weeks. The resultant product is a hard, highly-spiced 
product resembling salami or some kinds of German bologna. 

The preparation of the sausage in question was completed Febru- 
ary 2 but some of it was eaten 2 days later by one of the men who' 
made it. On Februarj'- 12 this individual became ill with what was 
regarded as “grippe” because of the fever and muscular pains. 

On February 9 a birthday party was given by one of the families 
who had purchased the pig, the refreshments consisting almost 
entirely of red wine and the home-made sausage, which was not only 
freely eaten of by the guests but many also carried away with them 
a supply for future home consumption. 

'\Miile one or two of those attending the party had rather marked 
gastro-intestinal disturbances very soon after, the outbreak proper 
began about 10 days later when, one by one, those who had attended 
it became sufficiently ill to send for a physician. 

The first cases were seen on February 14 by Dr. Merendino, a 
mother and her daughter aged 12 years, complaining of vomiting, 
diarrhea, fever, and generalized myalgia which had not responded 
to home remedies. Calls for similar complaints then came thick 
and fast until 11 different patients were seen by Dr. Merendino. 
At the same time a number of similar cases were being seen by Dr. 
Louis hlackler to whom we are indebted for mformation concerning 
them as well as for coperation and assistance in rounding them up 
for further study. 

In all instances the clinical sjnnptoms were in general the same 
varying degrees of gastro-intestinal disturbance associated with 
muscuiar pains and fever ranging from 99° to 104°. 

In every case seen by both Drs. hlerendino and Mackler the 
fever was ushered in by a chill of varying intensity. Nausea, vomit- 
ing, and epigastric pain were quite commonly complained of, Avhile a 
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few of tlic patients presented signs of a bronchitis with tlie exjiec- 
toration of a brownish, viscid sputum. The liistory of 3 patients 
records mental confusion and even delirium of short duration. 

One of Dr. bladder’s cases had repeated epistaxis and another a 
marked subconjunctival hemorrhage. 

Edema of the face and eyelids occurred— or, at least, was recorded 
as present— in only 2 cases, being marked in neither, but edema 
of the legs was very generally noted. It is of practical importance 
that this was difficult to detect while the patients were bedfast but 
easily recognized when they were out of bed, being quite marked 
and persistent and lasting in many instances, as did the muscle 
pains, up until the preparation of this report (April). 

Albuminuria or casts were not found in any of the cases examined 
outside the hospital. 

When the diagnosis of trichinosis was established, following the 
admission to the hospital of the patient with whom this report is 
primarily concerned, practically all those wlio attended the party 
were examined for cosinophilia with results given in the table 
following; 

Tahi.b 


i 

d 

% 


1 

d 

u 

6 

M i 

S 1 

. 3 1 

1 

« 1 

Cooked 

sausage. 

O 

W 

Eosinophils, 
per cent. 

11 cm arks. 

1 

■ 

G. del P. 

43 

i 

Yes 

1 

Yes 

32 

Sick 11 days; fever, myalgia, 
edema of legs. 

2 

0. del P. 

23 


Yes 

No 

2 

Son of Ft. 1; ate only cooked 
sausage. 

3 

Mary P. 

28 

Yes 


Yes 

11 

G astro-intestinal symptoms and 
myalgia. 

4 

Enrico P. 

42 

Yes 


Yes 

16 

Ate large amounts of raw sausage ; 
sick 9 days, then developed left 
femoral thrombosis and gan- 
grene of leg; amputation, death. 

5 

Peter P. 

38 

Yes 


Yes 

23 i 

Edema of legs; myalgia. 

6 

Patsy P. I 

40 

Yes 


Yes 

10 ! 

Ate only small amount; slight 
symptoms. 

l'\ 

Angelina P. 

12 

1 

Yes 

■ • • 

Yes 

30 ! 

G astro-intestinal symptoms; my- 
algia, some edema of legs. 

8 

Rose M. 

12 


Yes 

Yes 

26 

Ate only cooked (heated?) sau- 
sage repeatedly; headache; ma- 
laise. 

9 

Albert M. 

10 

Yes 


Yes 

21 

Chills, fever, myalgia, edema of 
legs. 

10 

Anacella M. 

14 

Yes 


Yes 

30 

Chills, fever, cough, myalgia, 
edema of legs. 

11 

Enrico M. 

42 

Yes 


Yes 

41 

Fever, edema of eyelids, myalgia, 
edema of legs. 

12 

Mrs. M. 

42 


Yes 

Yes 

56 

Repeatedly ate large amounts of 
cooked (heated?) sausage; sick 
17 days, facial edema, chill, 
fever, myalgia. 
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Table — Coniimicd. 


6 

1 

£ 

O 

tc 

O 

tl 

c: 

QQ 

^ c5 
^ flD 

Cooked 

sausngc. 

U 

TO 

Eosinophils, 
per cent. 

1 

Remarks. 

13 

Peter F. 

35 

A'es 


j 

Yes 

1 

40 

Sick 3 weeks. 

14 

John F. 

20 


Yes 

No 

3 


15 

Frank F. 

3 


Yes 

No 

12 


16 

Mary F. 

5 


Yes 

No 

9 


17 

Louis S. 

39 

Yes 


No 

2 

Ate very small amount. 

18 

Catherine S. 

48 


Yes 

No 

1 


19 

Matteo V, 

43 

Yes 


Yes 

5 


20 

Mrs. V. 

30 

Yes 


Yes 

40 

Sick 3 weeks. 

21 

Baby V. 

2 

Yes 


Yes 

11 

Appeared “cranky” and "fussy,” 
not otherwise ill. Refused to 
walk for 10 days. 

22 

Tina C. 


Yes 


No 

4 

Ate very small amount. 

23 

John C. 


Yes 


No 

0 

Ate very small amount. 

24 

Philomena C. 


Yes 


No : 

1 

Ate very small amount. 

25 

Benj. P. 

50 


Yes 

Yes 

9 

Slightgastro-intestinal symptoms. 

26 

Caesar C. 

30 

! 

Yes 


No 

1 

Ate small amount, had immedi- 
ate gastric distress, took purga- 
tive at once. 

27 

Mrs. di G. 

46 

Yes 

Yes 

No 

0 

Ate small amounts of both raw 
and cooked sausage, "cramps” 
for 2 days, not otherwise ill. 

28 

Giovanni M. 

33 

Yes 

Yes 

1 Yes 

11 

Myalgia and edema of legs. 

29 

Albert C. 

30 

Yes 


No 

4 

Ate very small piece. 

30 

Jos. A. 

36 

Yes 


No 

0 

Ate very small piece. 

31 

Guiseppe F. 

36 

Yes 


1 Yes 

37 

Fever, malaise, myalgia, edema 
of legs. 

32 

Jean C. 

35 


Yes 

1 ? 

3 

Ate small amount of slightly 
heated sausage; mild gastric 
distress, mild myalgia (ques- 
tionable). 

33 

Wm. C. 

10 


Yes 

No 

6 


34 

Mrs. C. 

43 


Yes 

No 

0 


35 

Benj. de M. 



Yes 

No 

4 

Ate only small amount. 

36 

Albert de M. 

2 

Yes 

. . 

No 

2 

Ate only small amount. 

37 

Mrs. de M. 

19 

Yes 


No 

0 

Ate only small amount. 

38 

Mrs. de F. 

45 


Yes 

No 

0 


39 

Mary de F. 

9 


Yes 

No 

1 


40 

Nick de F. 

48 


Yes 

No 

2 


41 

Albert A. 

11 

A^es 


Yes 

19 

Ate raw sausage supplied by play- 
mate; sick 1 week, fever, myal- 
gia. 

42 

Louis de J. 


Yes 

• ■ 

*} 

2 

Attended party and ate small 
amounts of raw sausage; ques- 
tionable myalgia. 

43 

Victor V. 

41 

Yes 

i 

ITes 

30 

Same family as Nos. 19-20-21. 
Became ill much later; fever, 
myalgia, malaise. 


It Avill be seen from the data given that of 28 individuals who ate 
raw sausage 17 (60 per cent) exhibited clinical sjTnptoms and had 
eosinophilia of varying degree. 

Of 17 persons who ate cooked sausage 4 (22 per cent) complained of 
symptoms of varying severity and 7 (40 per cent) exhibited eosino- 
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])luliu varying from () to 56 por cent, explainable by the fact that the 
“cooking” in many instances meant only the heating of the sausage. 

Two individuals ate both cooked and raw sausage and hence 
appear in both groups. One complained only of “cramps” and did 
not show an eosinophilia when examined; the other complained of 
myalgia, presented edema of the legs, and had an eosinophil count 
of 11 per cent. 

In view of tlie heavy infestation of the pig, as shown by the large 
numbers of encysted tricliince in the sausage and meat examined, 
it is not improbable that some of those not presenting symptoms or 
eosinophilia when this report was written may do so later. 

Through the courtesy of Benjamin Schwartz, Ph.D., Senior 
Zoologist, United States Department of Agriculture, a trichinse 
antigen was prepared for the conduct of intradermal tests after the 
procedure proposed by Bachman.- As many as possible of the group 
in this series will be tested by this method and the results reported 
in a separate communication. 

It is not improbable that trichinosis in mild forms not clinically 
recognizable nor suspected may occur more frequently than com- 
monly supposed, for it is impossible to regulate the home manufac- 
ture of pork products and, as in the present instance, the trichinous 
animal may appear perfectly well. 

Extensive outbreaks of trichinosis in the United States are 
always associated with the consumption of home-made pork prod- 
ucts. 

No danger arises from the use of packer’s pork products of the 
kind usually eaten without cooking as these, under Government 
regulation, must either be refrigerated at a temperature not higher 
than 5° F. for at least 20 days, or subjected to other treatment 
approved by the Chief of the Bureau of Animal Industry. 

The efficiency of refrigeration, first established by the extensive 
investigations of Ransom, has been amply corroborated by other 
observers, the most recent study being that of Augustine^ showing 
that pork, in commercial quantities, may be rendered safe, as far 
as trichinosis is concerned either by rapidly lowering its temperature 
to —35° C., or by rapidly lowering the temperature to —18° U. 
and maintaining that temperature for at least 24 hours. 

However, as an added precaution, essential in the case of home- 
made products, pork products not ordinarily eaten without cooking 
should be thoroughly cooked in all instances. 

Data concerning the effect of pickling upon the viability of trichi- 
nse are neither definite nor extensive. While the U. S. Bureau of 
Animal Industry has developed specific curing methods for special 
products containing the muscle tissue of pork these are not applic- 
able to home-made products which, in the last analysis, are the 
most important source, not only of extensive outbreaks, but also 
of the perpetuation of the disease in the human being. 
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Sununary. A case of'trichinosis complicated by femoral throm- 
bosis is reported together with the part'culars of an outbreak' arising 
from the ingestion of home-made sausage and involving 43 persons. 
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THE BACHMAN INTRADERMAL REACTION IN HUMAN 
TRICHINOSIS. 

By Robert A. Kilduffe, M.D., 

DIRECTOR OF IiABORATORIES OF THE ATIiANTIC CITY HOSPITAL, 

ATLANTIC CITY, N. J. 

Although extensive outbreaks of trichinosis are uncommon in 
the United States an unusually large number of cases have come 
to light duruig the past 3 or 4,years and it is possible that more are 
unrecognized because of the mildness of the symptoms or for other 
reasons. 

In 1928 Bachman^-^ described an intradermal reaction in experi- 
mental trichinosis which, apparently, has not been widely applied, 
if at all, to the study of this disease in the human being. 

An opportunity to utilize the Bachman skin test in the study of 
human trichinosis arose during tlie outbreak described in the pre- 
vious paper.® 

Methods. The isolated, dried, and powdered trichinte larvee necessari’^ 
for the preparation of the Bachman antigen were made available through 
the interest and courtesy of Benjamin Schwartz, Ph.D., Senior Zoologist, 
U. S. Department of Agriculture, Washington, D. C., and the majority of 
those involved in the outbreak were induced to submit to the test through 
the cooperation of Drs. S. Barbash, A. G. Merendino and L. Madder to 
all of whom acknowledgements are due for their assistance in making this 
study possible. 

In- the preparation of Baclunan’s antigen, 1 month after the infection 
of guinea pigs bj" the feeding of trichinous meat the animals are killed, the 
musdes containing enc}'’sted larvae separated, and the larvae isolated by 
artificial digestion. 

The isolated larvae, after thorough washing in water, are then, dried at 
45° C., or in vacuo over sulphuric acid, and pulverized. 

For use a 1 per cent solution of the dried powder is extracted by shaking 
in Coca’s solution* and allowed to stand over night in the refrigerator. 

The turbid fluid, which is stated by Bachman to be practically free from 
host protein, constitutes the antigen used for the skin test. The antigen 
furnished by Mr. Schwartz was made of larvae isolated by means of the 

* Coca's solution: Sodium chlorid, 0.7 gm.; sodium bicarbonate, 0.05 gm.: phenol, 
0.4 gm.; distilled ■water, 100 cc. 
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Baerman apparatus and was- free from foreign protein by repeated passage 
of the larvse in large volumes of water through the apparatus. 

In the conduct of the test, the skin of the forearm is cleansed with alcohol 
and 0.1 cc. of the antigen extract injected intracutaneouslj'- to form a small 
wheal. At the same time, to serve as a control, 0.1 cc. of the extracting 
fluid is similarl}'- injected at a suitable distance (8 to 10 cm.) from the test 
proper. 

Prom a careful study of readings made at varying intervals, Bachman 
concludes that the resulting reactions may be read safely at 24 and 48 
hours. 

The procedure outlined above was followed exactly in the series reported 
below. 

The reaction is, apparently, allergic and represents a manifestation of 
sensitization to trichinae protein. 

Bachman's results indicate that tJ^lical skin reactions occur mthin the 
first week of the infection and also, which is of some practical iiriportance, 
that the injection may produce a local hypersensitivity which, if the test is 
repeated, may be responsilile for a positive reaction which is never, however, 
as marked or clear-cut as that due to true infection. 

The reactions produced in experimentally infected guinea pigs and rabbits 
are thus summarized bj" Bachman; 

Plus Four. A well-defined hemorrhagic area, bluish-red in color, sur- 
rounded by well-marked hyperemia. Necrosis may or may not be present. 
Inflammatory edema is also quite evident varying from 0.6 to 0.6 cm. in 
diameter. 

Plus Three. Hyperemic in tyjie, with a well-defined inflammatory edema 
varying from 1 to 6 cm. in diameter. 

Plus Tioo. An inflammatory edema varying from 1 to 6 cm. in diameter. 

, _ Phis One. A well-marked or slight edemic area varying from 1 to 3 cm. 
in diameter. 

Of the 43 individuals concerned in the outbreak 1 died; 33 of the 
remaining 42 -were subjected to the Bachman skin test with the 
results to be described. 

In order to determine if there was any parallelism or proportion- 
ate relationship between the skin test and eosinophilia, as well as 
to detect any cases in which an original normal eosinophil count 
was replaced by hypereosinophilia suggestive of later dissemination 
of trichime, the original eosinophil count is contrasted with that 
made later a;t the time of the skin test and both compared with the 
results of the Bachman procedure. 

The findings are shown in Table 1, the skin test readings being 
recorded in terms of the scale suggested by Bachman and above 
described. 

If the series is considered as a -v^diole, it will be seen that positive 
skm test reactions of, varying degree were encountered in 18 (54 
per cent) of those examined. 

The true significance of the findings, however, is best made evi- 
dent if the series is divided into groups, as follows: 

Group A. Cases presenting eosinophilia when first examined 
together with a history of definite sj’-mptomatic manifestations 
of trichinosis. 
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Table 1. — All Cases and Contacts Showing Incidence of Symptoms 
AND EoSINOPHILIA. 



■■ 1 

] 

5 


Skin test. 






No. 

Patient, j 

1 

Age. 

1 

o 

a 

S ' 

Q. 

O 

.S 

Control. 

Test. 

Edema and 
hyperemia. 

! 

Ate 

sausage. 

Sick. 

Remarks. 


o 

1 

’5) 

6 ' 

V 

fl 

a> 

24 

hrsJ 

48 

hrsJ 

24 

hrs.; 

48 ! 

hrs. 



I 

G. del P. 

43 

32 

11 

j 0 

1 

1 0 

0 1 

1 

0 ! 

0 

1 

Raw i 

Yea 


2 

0. del P. 

23 

1 2 

5 

1 0 

' 0 

0 1 


0 

Cooked i 

No 


.3 

M.P. 

28 

1 10 

13 

0 

1 ^ 

^ 1 

0 ' 

Very slight 

Raw 

Y^es 


5 

i Peter P. 

38 

1 23 

13 

0 

1 0 


0 

Slight 

Raw 

Yes 


6 

Patsy P, 

40 

10 

4 

: 0 

0 

1 ^ 

0 1 

Slight 

Raw 

Yes 

Edema of legs. 

7 

A.P. 

12 

5 

10 

0 

0 

0 

0 1 

0 

Raw 

Yes 

Slight edema of ankles. 

8 

R. M. 

12 

26 

12 

0 

' 0 

+5; 

0 

5 cm. 

Cooked 

No 


9 

AI. M. 

10 

21 

9 

1 0 

0 


0 

5 era. 

Raw 

Yes. 


10 

An, M. 

14 

30 

1 21 

0 

0 

+* 

+> 

0.5 cm. 

Raw 

Yes 


11 

E. M. 

42 

41 

12 

0 

u 

0 

0 

0 

Raw 

Yes 


12 

Mrs. M. 

42 

56 

24 

0 

0 

1 

1 


+2 

7-5 cm. 

Cooked j 

Yes 

Repeatedly large amts.; 
myalgia and some 
edema of legs. 

13 

P. F. 

35 

40 

10 

0 

0 

I d= 

0 

6.5 by 7.5 cm. 

Raw 

Yes 

Sick 3 weeks. 

14 

J.F. 

20 

3 

2 

0 

0 

0 

0 

0 

Cooked 

No 


15 

F. F. 

3 

12 

5 

0 

0 

1 ^ 


2 by 2 cm. 

Cooked 

No 


16 

IM. F. 

5 

9 

1 

! 0 

! 0 


db 

2 by 3 cm. 

Cooked 

No 

1 Very small amount. 

17 

L. S. 

39 

2 

3 

0 

0 

1 +’ 

+> 

4 by 4.5 cm. 

Raw 

No 

18 

C.S. 

48 

1 

3 

0 

0 


0 

1.5 cm. 

Cooked 

No 

Sick 5 days. 

19 

M. V. 

43 

5 

22 

0 

0 

; db 

0 

0 

Raw 

Yes 

20 

Mr3.V. 

30 

40 

21 

0 

0 

' 

0 

Very slight 

Raw; 

cooked 

Flaw 

Yes 

j Sick 3 weeks. 

21 

A.V. 

2 

11 

2 

0 

0 

0 

0 

0 

No 

Small amount: refused 
to walk for some days; 
"cranky and fussy." 

25 

B. P. 

50 

9 

9 

0 

0 

± 1 

+■ 

See remarks ^ 

Cooked 

Slight 

Ate small amount; skin 
reaction shows small 
hemorrhagic center 
with very slight edema 
surrounding. 

26 

C. C. 

30 

11 

17 

0 

0 


d: 

6by3.5 cm. 

Raw 

No 

Gastric distress, took 
purge; recently my 
algia. 

28 

G. M. 

33 1 

! 

11 

2 

0 

0 

0 

0 

0 

Raw; 

cooked 

Yes 


30 

J. A. 

36 

0 

2 ' 

0 

0 

0 

0 

0 

Raw 

[No 

Small amount. 

31 1 

G. F. 

36 1 

37 

5 

0 

0 

+» 

+>1 

0.7 cm. 

Raw 

Very 


33 

AV. C. 

10 

6 

9 

0 

0 

0 

0 

0 

Cooked 

No 


34 

Mrs. C. 

43 

0 

0 

0 

0 

0 , 

0 

0 

Raw 

No 

Small amount. 

36 


2 

2 

2 

0 

0 

0 

u 

0 

Raw 

No 

Small amount. 

37 

Mrs. deM. 

19 

0 

10 

0 ! 

0 

0 

0 

0 

Raw 

No 

Small amount; recent 
attack of “grippe.” 

38 


45 ' 

0 

1 1 

0 

0 

0 

0 

0 

Raw 

No 

Small amount. 

39 

M. deP. 

9 

1 


0 I 

0 

0 

0 

0 

Raw 

No 


40 


48 

2 

2 ' 

0 

0 

0 

0 

0 

Raw 

No 

Small amount. 

43 

V. V. 

4J 

30 

15 

0 

0 

dh 

i 

0 

Very slight 

Raw; 

1 cooked 1 

Y'es j 



Group B. Cases presenting eosinophilia when first examined 
but without a history of definite s5'mptomatic manifestations of 
trichinosis. 

Group C. Cases without eosinophilia when first examined but 
developing eosinophilia later with or without symptomatic mani- 
festations of trichmosis. 

Group D. Cases without eosinophilia or symptomatic evidence 
at any time. 

■ Group A, shown in Table 2 consisted of 12 individuals, in 9 (75 
per cent) of whom the Bachman test was positive in varying degree 
although in 4 it was of slight intensity. 

Grou]) B, shown in Table 3, consisted of 6 individuals in 5 (83 
per cent) of whom the skin test was positive. 
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Group C, shown in Table 4, consisted of 5 individuals, positive 
skin tests being encountered in 2 (40 per cent). 


Tablk 2.— Showing Incidknce of Positive Skin Reactions in Cases Presenting 
Eosinoi’hiijIa and Symptomatic Manifestations When First Examined. 


i 

Case 

No. 

OriKiiial 
eosinophil 
count, 
per cent. 

1 Skin test. 

Appearance of skin. 

Eosinophil 
count at 
time of 
skin test, 
per cent. 

i 

Control. , 

1 

1 

j Tc.sl. 

1 

32 

i 

0 

i ’ 

0 

[ 

' 11 

.‘I 

11 

0 

' ^ 


17 

5 

23 

0 

dcz 

Very slight hypercniiii 

13 

G 

10 

0 

zi= 

Very slight hyperemia 

4 

8 

30 

0 

=b 

Very slight area of hyperemia 

15 

9 

21 

0 

+= 

Eclcmic and hyperemia area, 5 cm. 

9 

10 

30 

0 


Edemic and hyperemic area, 0.5 cm. 

21 

11 

41 

0 

0 


12 

12 

5G 

0 

+3 

! Edcmic and hyperemic area, 7.5 cm. 

24 

1.3 

40 

0 

:±: 

Very slight area of hyperemia 

21 

20 

40 

0 1 


Edemic and hyperemic area, C.5 by 

10 





7.5 cm. 

i 

31 

37 

1 

0 i 

+■ 

Edcmic and hyperemic area, 0.7 cm. 

1 

i ^ 


Table S.— Showing Incidence of Positive Skin Reactions in Cases With 
Eosinopiiilia. but Without Symptoms When First Examined. 


Case 

No. 

Original 
eosinophil 
count, 
per cent. 

Skin test. 

1 

Appearance of skin. 

Eosinophil 
count at 
time of 
skin test, 
per cent. 

Control. 1 

Test. 

G 

i ! 

10 1 

0 

=i: ' 

Very slight area of hyperemia 

13 

8 

2G 

0 


Edemic and hyperemic area, 5 cm. 

12 

IG 

9 

0 i 


Very slight area of hyperemia 

9 

21 

11 • 

0 

0 


2 

23 

9 i 

0 


Edemic and hyperemic area 2 by 3 cm. 

1 

27 

12 ! 

0 

1 


j Edemic and hyperemic area, 2 by 2 cm. 

5 


Table 4. — Showing Incidence of Positive Skin Reactions in Cases Without 
Eosinopiiilia When First Examined but Developing Eosinophilia ' 
Later With or Without Symptomatic Manifestations. 


Case 

No. 

Original 
eosinophil 
count, 
per cent. 

Later 
eosinophil 
count, 
per cent. 

1 

Skin test. 

Remarks. 

j 

1 

Control. 

1 ' 

1 

j Test. 

7 

5 

22 

1 

0 

i 

=i= 


15 

5 

10 

0 

0 


22 

1 ' 

17 

0 

+’ 

Edemic and hyperemic area, G by 3.5 cm. 

30 

6 

9 

0 

0 


31 

0 

1 

1 

10 

0 

0 

i 



Group D, shown in Table 5 and consisting of 10 individuals, 
presented definitely positive skin reactions in 2 (20 per cent). 

In view of tire fact that eosinophilia is rather constantly associated 
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witli trichinosis, as a rule in degree proportionate to the numerical 
magnitude of the larval dissemination and to the intensity of the 
symptomatic manifestations; and as it is a procedure always feasible 
and easily carried out, whereas the Bachman test requires an antigen 
not easUy prepared, it is both of interest and practical importance 
to compare the results obtained by both methods. 


Table 5. — Showing Incidence of Positive Skin Re.^ctions in Cases Without 
Eosinophilia or Symptoms. 


Case 

No. 

Original 
eosinophil 
count, 
per cent. 

Later 
eosinophil 
count, 1 
1 per cent. i 

Skin test 

1 

Remarks. 

: Control. 

1 

, Test. 

17 

3 

2 

' 0 

. 0 


21 

2 

5 

0 

0 


•24 

2 

3 

0 

i +’ 

1 Edemic and hyperemic area 4 by 4.5 cm. 

25 . 

1 

3 

0 


i Edemic and hyperemic area. 1.5 cm. 

26 

2 

2 1 

0 

: 0 


27 

0 

1 ■ 

0 

! 0 


28 

1 

0 

0 

i 0 

i 

i 

29 

0 

0 

0 

0 

1 

32 

2 

2 

0 

! 0 


33 

0 

2 

0 

1 

0 

1 

1 


The results of such a comparison are shown in Table 6 in which 
the eosinophil counts at both examinations are contrasted with the 
results of the skin test. 

From Table 6 it would appear that there is in general some paral- 
lelism between the occurrence of eosinophilia and positive skin 
reactions. This, however, applies only to the incidence and not to 
the intensity of the skin reactions as it is necessary, of course, to 
contrast the skin reactions particularly with the eosinophils shown 
at the time the skin tests w’ere made. 

It is not to be expected that the tw'o reactions should correspond 
exactly as they depend upon separate and differing mechanisms. 

Epsinophilia in trichinosis is regarded as a reaction to the toxin 
liberated by the trichinie and the assumption is corroborated by 
the fact that eosinophilia occurs relatively early in the disease, 
appears in increasing degree with the dissemination and lodgment 
of the larvaj in the muscles, and decreases wuth larval encystment, 
finally disappearing with larval calcification and death. 

While it is true that eosinophilia is a rather frequent concomitant 
of allergic reactions, its rise and fall in trichinosis suggests a response 
to toxin rather than a manifestation of allergy. 

The Bachman reaction, on the other hand, is regarded as an 
allergic manifestation of sensitization to the larval protein. 

If this assumption is correct, it would be reasonable to expect that 
the allergic reaction would be not only more delicate but more con- 
stant than eosinophilia for, whereas the elaboration of toxin occurs 
early, reaches a peak, and later declines, sensitization to larval 
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protein might be expected not onlj'^ to occur early but to remain 
as a relatively permanent factor. 

Table G. — Showing Compabative Incidence of Skin Reactions 


AND EOSINOPHILIA. 


Case 

No. 

1 


OriRinal 
eosinophil 
count, 
per cent. 

. 32 

Skin 

test. 

0 

Eosinophil 
count at 
time of 
skin test, 
I)or cent. 

11 

2 


2 

0 

5 

:i 


. 10 

tfc 

13 

5 

. 

. 23 

+' 

13 

G 


. 10 

si: 

4 

7 


5 

0 

10 

s 


. 2G 

+= 

12 

9 


. 21 


9 

10 


. 30 


21 

11 


. 41 

0 

12 

12 


. 5G 


24 

13 


. 40 


10 

14 


3 

0 

2 

15 


. 12 


5 

IG 


9 


1 

17 


2 

+ 3 

3 

18 


1 


3 

19 


5 

zh 

22 

20 


. 40 


21 

21 


. 11 

0 

17 

25 


. 9 

+‘ 

9 

26 


1 

+3 

17 

28 


. 11 

0 

2 

30 


. 0 

0 

2 

31 


. 37 

1 

5 

33 


. G 

0 

9 

34 


0 

0 

0 

36 


2 

0 

2 

37 


0 

0 

10 

38 


0 

0 

1 

39 


1 

0 

0 

40 


2 

0 

2 

41 


. 30 


15 


This supposition, however, is not supported by the data presented 
in the table. 

In Case 1, for example, while the initial eosinophilia of 40 per 
cent had dropped to 12 per cent at the time of the skin test, the 
latter was negative. In Case 7, with an eosinophil count rising from 
5 to 22 per cent, the skin test was indefinite ( ). In both instances 
the presence of eosinophilia and the history furnish indisputable 
evidence of the dissemination of trichina larvse, and hence of presum- 
able sensitization to trichina protein of which, however, evidence 
by means of the skin reaction was either absent or indefinite. Other 
illustrations of lack of correspondence are seen in the table and 
need not be detailed. 

The particular point of the investigation was to determine, if 
possible, if the skin test presented any practical superiority over 
the demonstration of eosinophilia in the study and diagnosis of 
human trichinosis, which the results herewith reported do not 
demonstrate. 
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Whether or not the skin reaction may prove of practical value 
in veterinary medicine as a means of detecting trichinous animals 
remains for others to determine. 

In the study of this disease in the human being the demonstration 
of eosinophilia furnishes a reliable and constant index of lars^al 
dissemination over which the demonstration of skin sensitivity to 
the laiwal protein appears to have no marked advantage. 

The skin test also has certain teclmical disadvantages which do 
not apply to the demonstration of eosinophilia, smears for which 
can always be made at any time by anyone, the study of which 
does not require any further effort or cooperation on the part of the 
patient. 

Summary. The results of the application of Bachman’s skin test 
applied to 33 individuals exposed to trichinosis are reported and 
analyzed, from which it is concluded that in the study of human 
trichinosis; 

1. The demonstration of eosinophilia is not only technically 
simpler than the demonstration of the skin test, but always feasible, 
whereas the skin test, requiring an antigen difficult to prepare, is 
feasible only when the antigen is available. 

2. In point of delicacy and constancy of appearance eosinophilia 
serves as a reliable index of trichinosis in the human being. 

3. The Bachman skin test in the study of human trichinosis pre- 
sents no practical advantages over the demonstration of eosino- 
philia. 
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THE SERUM PROTEINS IN DISEASES NOT PRIMARILY 
AFFECTING THE CARDIOVASCULAR SYSTEM OR 
KIDNEYS. 

Bv John P. Peters, M.D., 

AND 

Anna J. Eisenman, Ph.D., 

KEW H.WEK, CON'N. 

(From the Department of Internal Medicine of Yale University and the Medical 
Ser^dee of the New Haven Hospital.) 

In the course of the last 10 years, in connection with various stud- 
ies that have been made in this department, a large number of serum 
protein determinations has been made, by methods already de- 
scrilied, on patients without di.seases of the eardiovasenlar or renal 
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systems. It seemed that analysis of these data might throw some 
light on the origin and functions of the protein fractions. 

At present the concentrations of protein and its fractions in the 
serum are Imown to be affected by a certain limited number of 
physiologic variants. It is recognized that, because of their inability 
to traverse the normal capillary membranes, proteins are subject 
to fluctuations as a result of changes of hemoconcentration. If, 
through injury, the impermeability of the capillary walls becomes 
impaired so that protein seeps into the interstitial fluids, the serum 
proteins will fall.'' ® Fluctuations due to these causes may attain 
considerable magnitude, but are of necessity self-limited and transi- 
tory. In alterations of protein concentration resulting from changes 
of hemoconcentration both protein fractions are equally affected; 
while in those referable to changes of vascular permeability, albumin, 
because of its smaller molecular size, should suffer most. 

When serum protein as such is lost from the body in the urine or 
in exudates, or is withdrawn by plasmapheresis, the total protein 
concentration falls. Regeneration is, however, effected with extreme 
rapidity unless drainage of the serum is constantly maintained or is 
repeated at intervals. There is no complete unanimity 
of opinion concerning the relative rates of regeneration of the two 
protein fractions, possibly because uniform e.xperimental conditions 
have not been maintained by all observers. Proteinuria leads 
especially to albumin depletion because this is the protein fraction 
which is chiefly lost, probably on account of its smaller molecular 
size. 

Malnutrition, or more exactly, protein starvation, results in hypo- 
proteinemia in which, again, albumin is chiefly affected.® 

3 7 42 43 04 74 76 scrum proteiii depletion, like the body protein 
loss from which it arises, can be retarded and mitigated by the 
administration of large quantities of fat and carbohydrate; however, 
regeneration of the serum proteins can be accomplished only when 
enough protein is added to the diet to permit restoration of the 
previously wasted body protein.'® It would seem quite 

possible under these circumstances for both body protein depletion 
and hypoproteinemia to coexist with obesity in subjects who had 
undergone wasting with an inadequate protein intake, either for 
therapeutic purposes or in the course of disease. 

Whether circulating proteins have a direct nutritive function 
and can be utilized by the cells, is uncertain; but the recognized 
impermeability of the cell membrane to protein renders it extremely 
unlikely. 

Increases of serum globulin are encountered in a variety of infec- 
tious diseases.® '' ®® ” 's 

close association of certain antibodies with particular globulin 
fractions has given rise to much speculation concerning the relation 
of this fraction to immune reactions. In certain t^qies of infections, 
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especially sypHlis/® kala azar^^ and schistosomiasis 
japonica^^ hyperglobulinemia may attain extreme limits. Increases 
are further reported to accompany caTcinoma.^° In some cases 
of myelomatosis extraordinarily high figures have been reported. 
4 25 30 62 jjj cirrhosis and certain other diseases of the liver high 
globulin is also frequently encountered.^ ’’’’ Hypotheses con- 
cerning the origin of globulin have been developed on the basis of 
these pathologic disturbances. 

The function of the serum proteins which will be the chief concern 
of this paper is the protein osmotie pressure and its relation to the 
theory of transudation and edema formation proposed by Starling®® 
which postulates that the interchange of fluid between the blood 
and the tissues (or interstitial fluids) is determined by the balance 
between the hydrostatic force of the capillary blood pressure, favor- 
ing transudation, and the osmotic pressure of the plasma colloids, 
especially the proteins, which tends to prevent passage of fluid out 
of the blood in the capillaries and to draw it into the blood from the 
interstitial spaces. The theory has received strong support from 
experimental study and from clinical investigations of nephritis, 
in which a close correlation between edema formation and serum 
albumin concentration has been demonstrated.'® On 

the other hand, objections have been raised to the theory on the 
ground that the correlation between edema and the serum protein 
or serum albumin level in conditions other than nephritis is less 
satisfactory and because in certain cases of nephritis alterations of 
proteins or of water balance occur independently of one an- 
other." It must be recognized, however, that this theory 

does not postulate exact correlation betw^een serum colloid osmotic 
pressure and transudation, but a reversible equilibrium reaction 
in which the balance of the fluid exchange between blood-and tissues 
is determined by the relative magnitudes of hydrostatic and colloid 
osmotic pressures. In measurements of this equilibrium, attention 
has been focussed upon colloid osmotic pressure because- it is sus- 
ceptible to accurate estimation and is relatively uniform throughout 
the body. Even if the capillary blood pressure could be measured 
with equal facility and accuracy in any single capillary bed, no infer- 
ences could be made from such measurements concerning capillary 
pressure in general, because of the unpredictable differences and 
fluctuations of capillary pressure in various organs and tissues of the 
body. Even if the balance of hydrostatic and colloid osmotic forces 
favors transudation, edema does not necessarily result, because 
reabsorption into the blood stream is not the only channel for escape 
of interstitial fluid; it may return to the blood tlu-ough the lymph; 
nor, once started, does the process of transudation progress indefin- 
itely. Weech''® found that in both plasmapheresis and protein 
starvation the shift of fluid to the tissues increased gradually as the 
proteins fell and that the appearance of frank edema only marked 
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the point where the acciunulation of fluid in the interstitial spaces 
became obvious to the physical senses of the observer. Presumably, 
lymph flow is augmented by passage of fluid from the bloodvessels. 
Landis and GibsoiP® demonstrated that the volume of fluid which 
could be driven into the tissues of a limb by obstructing the venous 
return was self-limited and varied wdth the capillary pressure pro- 
duced. The limiting factor in this case may be the elasticity or 
resistance to expansion of the tissues themselves, which may also 
be instrumental under other circumstances in accelerating l 5 TOphatic 
drainage. Weech, Snelling and Goettsch’^® found that in malnutri- 
tion, edema appeared before the serum proteins had fallen to a level 
low enough to yield edema after plasmapheresis. He drew the 
reasonable inference that the inelastic subcutaneous tissues of the 
malnutrition victim offered less resistance to expansion by fluid 
than the well-preserved firm tissues of the plasmapheresis animals. 
Pinally alterations of vascular permeability must be taken into 
consideration and it must be appreciated that they may result from 
mere changes of vascular tone as well as from actual injury of the 
capillary walls. Their effect is not to accelerate leakage of water 
from the vessels directly (this may equally well take place in both 
directions); but to allow colloids to escape and thus to reduce the 
effective colloid osmotic pressure in the blood stream, which is 
determined not by the concentration of colloids in the plasma but 
by the difference between the colloid concentration in the plasma 
and that in the interstitial fluids surrounding the capillaries. 

The forces controlling the passage of fluid between capillaries 
and tissues are, then; 


Favoring Iransudalion. 
Capillary blood pressure. 
Colloid osmotic pressure 
of interstitial fluids. 


Opposing Iransudalion. 

Tissue resistance. 

Colloid osmotic pressure of 
plasma. 


In addition one must recognize that the extent of fluid aceumulation 
and the collection of edema are probably influenced by tissue resist- 
ance and the rate of lymph drainage. The recognition of the influ- 
ence of these additional forces in no way violates the principles of 
Starling’s theory. 

The exact purpose of the present analysis might best be defined : 
(1) as an attempt to learn how far the abnormalities of serum pro- 
teins in a variety of diseases can be attributed to the general physio- 
logic influences mentioned above, and to what extent they must be 
ascribed to specific disturbances referable to the particular diseases 
under consideration; (2) to study the relation of edema to serum 
protein concentrations in order to determine how far its appearance 
in non-renal diseases is compatible with the Starling theory. 

In this analysis the results of certain studies on individual sub- 
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jects are used for more than one purpose. For example, among the 
diabetics ivere subjects suffering from carcinoma, tuberculosis, 
anemia, liver diseases and a variety of other disorders. Other 
instances of overlapping are common. It is obvious that determina- 
tions on such patients cannot be relegated arbitrarily to a single 
category, but must be analyzed in the light of every disorder which 
the subjects exhibited. Altogether, the data under consideration 
included 542 determinations of total proteins from 374 patients. 



50 5.5 60 

.per cent 
I Osmotic pressure 




26 ^27" 2" "9" 54 55 ' ' 

mn? Hg. 

Fig. 1. — The proteins of the scrum of normal adults. Solid squares represent males; 

open squares females. 


with 332 determinations of protein fractions from 215 patients. 
From this list are excluded all patients with nephritis, uncompli- 
cated heart disease and diabetes with acidosis. 

The Concentration of Proteins in the Serum 0 ! Normal Persons. 
Before proceeding to the examination of the data from patients it 
may be well to define the limits of variation in normal human sub- 
jects as accurately as possible. Figure 1 shows the concentrations 
of protein and protein fractions found in the serum of normal indi- 
viduals (physicians, nurses, medical students and laboratory' workers) 
in this laboratory. Analyses were made by the modification of the 
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method of Hoii'c descriliccl by Bruduiian, D’Esopo and Peters. ° 
The 109 total protein determinations from 52 individuals fall 
between the limits of 5.7 and 8 per cent. All but 4 are above 6.1 
per cent and 90 iier cent lie between 0.3 and 7.7. All the individuals 
who had proteins below 6 per cent, on other occasions had higher 
concentrations. Fifty albumin determinations from 34 subjects 
varied from 4.1 to 6.1 per cent. Of these only 1 lay above 5.5 per 
cent. Globulin varied from 0.9 to 3 per cent with only 1 analysis 
below 1.4 per cent. The 4 values above 2.5 per cent are, further- 
more, scattered. It would seem justifiable from these data to accept 
as the limits of normal variation for total protein 6 to 8 per cent, for 
albumin 4 to 5.5 per cent, and for globulin 1.4 to 3 per cent. Per- 
haps the upper limit for globulin should be set at 2.5 per cent. 
This fraction is so largely influenced by inflammatory processes 
that it is not improbable that the scattered values above this point 
represent effects of mild infections, especially of the respiratory 
tract. 'This impression is supported by the fact that the high values 
were all secured in the months of December, January and February. 
Moreover, there is a distinct suggestion in Figure 2 that in the winter 


May to Oct. 

1 r 

-{} 

- 

h 

Nov.to Apr. 

dl 

ii. 

.1 

ii.n..[h 


l5 15 2.0 2.V 50 

per cent 


Fig. 2. — Seasonal variations of normal serum proteins. 


months high values are more common. In the months of November 
to April, inclusive, in 7 out of 28 observations globulin exceeded 2.3 
per cent, whereas in the remaining 6 months only 1 of 21 lay above 
this point and this subject is known to have had a severe cold at the 
time the blood was analy?:ed. It tvould seem likely, then, that the 
range of variation of globulin in absolutely healthy subjects is 
more restricted than the limits set above. However, considering 
the prevalence of mild respiratory infections in this climate it is 
hardly safe to attach any especial importance to globulin values, 
between the limits which have been mentioned, 1.4 to 3 per cent. 
These limits are in general agreement with those which have been 
found by other observers who have employed acceptable 
methods.^® ” Starlinger and his associates'^^ give some- 

what higher globulin and lower albumin figures. However, their 
subjects were not in the strictest sense normal, but patients suffering 
from minor conditions which they believed would have little effect on 
serum proteins. As the commonest serum protein disturbances 
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encountered in pathologic conditions are increase of globulin and 
decrease of albumin their values should be expected to differ, as 
they do, from those of other observers. 

In an earlier paper ^ it was suggested that total protein and glo- 
bulin were usually higher in females than males. With the collec- 
tion of further analyses this sex distinction is no longer apparent. 
It seems likely that the erroneous impression was referable to the 
seasonal effect noted above, tlie earlier studies on women having 
been made chiefly in the winter months. 

In man® as well as in other animals'® it has been found that 
the concentrations of total protein and the protein fractions, espe- 
cially globulin, are lower at birth than in adult life. The degree of 
reduction and the rate of increase with growth have been imper- 
fectly defined. Although the present paper deals almost entirely 
with data secured from adults and adolescents, for the sake of other 
observers it may be useful to add certain determinations on infants 
which have been made available through the kindness of Dr. Dan 
C. Darrow, in Avhose laboratory they were made. 


Number of Total protein. 
Age. obaervatione. per cent. 


Albumin, 
per cent. 


Globulin, 
per cent. 


Premature ... 26 

First 2 tveeks . . 20 

5 to 8 months . . 14 


4.94 =»= 0.59 3.58 
5,52 =t 0.58 3.73 
6.29 ± 0.33 4.28 


0.46 1.18 ± 0 71 
=t 0.31 1.78 ± 0.45 
± 0.38 2.01 0.34 


These figures do not give a complete picture of the curve of protein 
development. They do indicate that as early as the middle of the 
first year of life the total proteins and fractions have risen into the 
lower limits of the range of adult values. 

Although direct determinations of protein osmotic pressure have 
not been included in this study, they have been estimated whenever 
fractions were determined by the factors of Govaerts®® who has 
estimated that albumin exerts an osmotic pressure of 5.5 mm. Hg 
and globulin 1.4 mm. Hg for every per cent of protein in normal 
serum. By direct measurements the colloid osmotic pressure of the 
serum of normal adults has been found to vary between 20 and 
32 mm. Hg.'® '® ®'' ®' ®® ®' Although the estimated values given for 
normals in Figure 1 have no absolute value, they fall within the 
usually recognized range and may serve for comparative purposes. 
According to these the lower limit is 26 mm. Hg, with the great 
majority above 28 mm. Hg. When serum is diluted the colloid 
osmotic pressure falls more rapidly than the serum proteins, i. c., 
the specific osmotic pressure of the proteins diminishes.'® ®' ®''’ ~- 

For this reason when proteins are low, as they are in many of the 
jiathologic cases, the values given for osmotic pressure are too high. 
However, because they serve to indicate relative values no attempt 
has been made to correct them by the formulfe ])roposed by Verney,’® 
Fishberg'® and others. 
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Diabetes. The relation of hjTDoproteinemia to malnutrition in 
diabetes, as well as the h^Tierproteinemia that accompanies the 
heraoconcentration of diabetic acidosis, has been discussed in pre- 
vious papers from this department.® Since the earlier of these 
articles, hoAvever, a far larger body of data has been collected. 
This is presented in Figure 3. None of the cases included in this 
series had acidosis or had recently suffered from it, although, as is 
usual in hospital cases, almost all had some complication which had 
temporarily, at least, aggravated their diabetic conditions. Total 



Fig. . 3 . — The serum proteins of patients wth diabetes. Heavily outlined squares 
indicate the presence of edema. Normal limits of variation are marked by the broken 
vertical lines. 


proteins were determined 117 times in 78 patients, fractions 78 
times in 50 patients. Total proteins were low .34 times, high only 
once. This last patient was well nourished, and had a mild diabetes 
complicated by an ulcer of the foot. Unfortunately, his protein 
fractions were not determined. 

Of the 34 low proteins, all but 7 occurred in patients who were 
obviously malnourished. Of these 7, 2 can be dismissed briefly. 
Although the total proteins were only 5.73 and 5.93 per cent respec- 
tively, albumin was 4.19 and 4.20, ndthin normal limits; the hypo- 
protcinemia resulted from the fact that globulin was 1 .54 and 1 .73, 
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at the lower limit of normal. Total proteins of 4.95 per cent were 
found in an obese old woman, suffering from obstruction of the 
common bile duct. She had been admitted the night before, after 
3 days of increasing jaundice and continued vomiting, dehydrated 
and in shock, with proteins 6.05 per cent. The second determina- 
tion was made the following morning after she had received large 
amounts of fluid subcutaneously and intravenously, but still 
remained in the condition of surgical shock. The 3 days of starva- 
tion may have played some part in the protein reduction; but it is 
more probable that this was referable chiefly to the state of shock. 
In this condition it has been demonstrated that the vessels permit 
the escape of protein from the blood stream" ® and that intraven- 
ous administration of fluids, if it does not overcome the shock, only 
washes the proteins out more rapidly.'^ ^ Two other patients with 
proteins of 5.98 and 5.96, just below the normal limits, although 
not strictly malnourished, had lost considerable weight. 

The remaining two deserve especial consideration. Both, though 
distinctly obese, had suffered from serious infections, associated 
with anorexia and nausea which had, for long periods, forced them 
to subsist on diets far below maintenance standards. One was 
convalescing from a protracted bronchopneumonia; the other, in 
addition to arteriosclerotic heart disease with congestive heart 
failure, had pneumonia and empyema. Both had subsisted for 
long periods on diets extremely low in proteins and calories and, in 
view of their infections, there can be little doubt that they had 
wasted large amounts of body proteins. The question of malnutri- 
tion under such conditions becomes one of definition. Evidence 
points to the fact that the serum albumin reduction of malnutrition 
is referable to protein wastage, which these patients undoubtedly 
had. It is conceivable that subjects possessing unusually large 
stores of fat, if deprived of protein and given insufficient calories, 
especiallj^ if they were subjected to an infection which caused specific 
protein destruction, might deplete their body proteins more rapidly 
than their excess fat stores. In this case malnutrition, if defined as 
a state in which body protein is depleted, could coexist with obesity. 

Albumin was abnormally low 45 times, high only twice. The 
last two were 5.59 and 5.65, just above the upper normal limit. Of 
the low values only 6 were observed in patients without obvious 
malnutrition. Of these 3 have been mentioned among the patients 
with low proteins Avith malnutrition: the patient with biliary cir- 
rhosis and the 2 obese patients who had wasted because of infections 
and anorexia. Three more obese subjects of the same kind had low 
albumin. One had congestive failure and an ulcer of the toe; the 
second heart failure and bronchopneumonia. The third, admitted 
because of a coronary occlusion, although still decidedly obese, had 
recently lost 40 pounds of weight. 

The rise of serum albumin with improvement of nutrition was 
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demonstrated in an earlier article. Essentially similar results have 
been found in additional cases, as well as a steady fall of albumin in 
patients with continuous wasting. Before it is possible to conclude 
that malnutrition is alone responsible for albumin reductions, it 
must be shown that patients with high albumin are free from mal- 
nutrition. This point is more- difficult to establish for several reasons, 
especially in diabetes. In 9 of the 31 instances in which albumin 
was normal or above normal, some degree of malnutrition was 
mentioned in the case records. One of these subjects, with albumin 
4.46 per cent, a fractured femur and pleurisy with effusion, was 
thin and had lost considerable weight in the course of the preceding 
10 years, during which he had been treated for diabetes; but hRd 
good musculature and firm, elastic skin and subcutaneous tissues, 
liis diabetes had been well controlled, for a few days immediately 
following his fracture, and he had eaten sufficient food until the 
development of a pleural effusion about 3 days before the blood 
examination. His condition seemed to be one of leanness rather 
than malnutrition and serves to illustrate again the difficulty of 
evaluating the nutritive state. Another of the group, with pulmo- 
nary tuberculosis and serum albumin 5.19, was obviously emaciated. 
However, he had already improved greatly under treatment and 
gained 6 pounds. In our own work,® as in the studies of famine 
edema made by Weech and Ling,^® it has been noted that, with 
improvement in nutrition, serum albumin rises more rapidly than 
body weight, and may reach the normal level while there is still 
evident emaciation. Two other subjects with albumin 4.02 and 
4.67 respectively were dehydrated, the former, with advanced 
tuberculosis, by reason of anorexia and vomiting which prevented 
him from taking fluids, the other because of diarrhea . Two patients, 
one with a gluteal abscess and high fever, the other with hyper- 
thyroidism and cystitis, had considerable glycosuria at the time of 
the blood examinations. In these, also, dehydration and attendant 
hemoconeentration may have been responsible for the high albumin 
values. Although it is possible by such reasoning to explain the 
exceptions to the general rule that albumin falls wdth malnutrition 
(body protein wastage), it is difficult to escape the appearance of 
arguing purposefully. The possibility cannot be excluded that other 
influences wffiich tend to increase albumin may in some of these 
cases have been sufficiently active to overcome the eftects of protein 
starvation. As albumin concentrations are closely related to the 
nutritive state in the great majority of diabetics, this influence is 
probably not connected directly with diabetes. The complications 
from which the malnomished patients with high albumin suffered 
are so various that no common factor can be found among them. 

In contradistinction to the protein and albumin values, those for 
globulin are chiefly ■within normal limits. Four are abnormally low. 
One of these patients had a secondary anemia of unknown origin. 
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a second seemed to be suffering from nothing but a psj^choneurotic 
condition. The remaining 2 had severe infections of the extremities 
with malnutrition. One had in addition massive edema and profuse 
albuminuria. There seems to be nothing to which the reductions 
of globulin can be definitely ascribed. It is of more than passing 
interest that the group should include 2 instances of severe infection, 
in view of the general tendencj’^, mentioned above, for infections to 
be accompanied by high globulin. In this connection only one thing 
stands out clearly: .although infections were seen at all globulin 
levels, globulin above the normal limits was observed only in the 
presence of infections. This suggests that infections increase globu- 
lin. It is impossible from these few observations to say whether 
this is true of only certain types of infections or whether other 
factors of an unknown nature have, in the exceptions to the general 
rule, prevented the usual globulin increases. 

It remains to examine the relation between serum proteins and 
the incidence of edema. In this connection Fig. 3 leaves no doubt 
that globulin can be summarily dismissed. Edema is seen with 
equal frequency at all globulin levels. With albumin below 3.1 
per cent, edema was lacking only once-^in a malnourished patient 
with acute arthritis of the knee and glycosuria. Whether glycosuria 
or fever may have caused him to excrete fluid despite the low albu- 
min is subject for conjecture only. As albumin increases from 3.1 
to the lower normal limit, 4, edema occurs with diminishing fre- 
quency and only in the presence of some other factor which aggra- 
vates the tendency to transudation. In 8 of the 9 instances in 
which edema was observed with albumin between 3.2 and 4 per 
cent, there was associated arteriosclerotic heart disease with con- 
gestive heart failure. Direct evidence of the cardiac origin of the 
edema was secured in many of these cases by the ready response to 
digitalis. One patient, with proteins of 3.69, ascites and moderate 
edema of the lower extremities Avas suffering from cirrhosis. The 
two remaining observations were made on a boy Avithout obvious 
complication other than malnutrition, Avho, haAung been urged to 
drink large amounts of fluid, Amluntarily took from 4 to 6 liters of 
fluid a day, chiefly in the form of broth containing 1 per cent of 
NaCl. Although earlier AA'ith albumin 3.82 he had been free from 
edema, under this regime he gained 9 pounds in 11 days, in spite 
of the fact that, Avith improA’^ed nutrition, the albumin had risen 
to 3.95 per cent. This seems to be an illustration of the well- 
recognized fact that by a high salt and fluid intake edema can be 
produced at a protein level higher than that at AAdiich it is likely to 
occur spontaneously. 

Of the 8 instances in AA'hich edema AA-as found AA'ith normal serum 
albumin 4 occurred in patients AA'ith arteriosclerotic heart disease 
and congestiA'e failure. In a patient AA'ith hypertliAToidism the 
edema may also have been referable to heart failure. The other 
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o are not so easih’ explained. One subject with advanced pnhnonary 
tuberculosis and extreme emaciation had become dehydrated Irom 
inability to take fluids; another had a gluteal abscess which had 
been attended by high fever for a long period ; the third was suffering 
from a severe secondary anemia of unknown origin. It is quite 
possible that these conditions may have given rise to circulatory 
insufficiency, although there were no frank signs of heart failure. 
However, it may be just as well to admit that the edema in these 
cases is inexplicable. After all, considering the difficulties of evaluat- 
ing the circulatory state, it is not surprising that in 3 instances out 
of 78 the findings should not conform exactly to the Starling theory. 

Concerning the total proteins little need be said. The relation of 
edema and malnutrition to total protein is less definite than that to 
albumin because of the frequent coincidence of low albumin and 
high globulin. For the same reason protein is less often deficient 
than albumin. 

Strictly speaking, neither albumin nor’ globulin alone should be 
related to edema, but rather the colloid osmotic pressure of the 
serum, which is the sum of the effects of two fractions. The correla- 
tion between edema and estimated osmotic pressure is quite definite, 
with the same exceptions which were noted in the discussion of 
albumin figures above. However, it is not notably better than the 
correlation with albumin. The reason for this presumably lies in 
the fact that the specific osmotic pressure of albumin is 4 times as 
great as that of globulin. Therefore, only extreme changes of 
globulin have any considerable influence upon osmotic pressure. 

On the whole, then, there is little or nothing to indicate that 
diabetes per se has any effect upon the concentrations of protein 
and protein fractions in the serum. ' Dehydration may raise both 
fractions. Reduction of protein and albumin can be traced almost 
invariably to malnutrition, increases of globulin, to the influence of 
infections. It should be mentioned that albuminuria of serious 
degree was present in only 5 instances and therefore can have 
played no part in the production of albumin deficiencies in the 
great majority of cases. The appearance of edema, finally, in 75 
out of 78 observations, followed the predictions of the Starling 
theory inasmuch as it occurred only when the values for serum albu- 
min and colloid osmotic pressure were reduced considerably below 
the normal limits, unless there was some complication which would 
tend to increase capillary pressure. 

Neoplasms. Total proteins were determined 65 times in 47 
patients and protein fractions 51 times in 35 patients afflicted with 
various neoplasms, mostly malignant (Fig. 4). The statements of 
Galehr-® and Kennaway^- that globulin is usually increased in 
carcinoma is hardly substantiated by these data. There are, to 
be sure, no abnormally low values and there is a considerable 
number of very high values; but of the latter all but one occurred 
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in 2 cases of general myelomatosis, the other in a patient with hyper- 
nephroma. Of the 3 values slightly above normal (between 3 and 
3.5), one Avas from a patient Avith carcinoma of the breast Avith 
extensive metastases; the other 2 Avere found in dehydrated sub- 
jects (1 Avith carcinoma of the stomach and pyloric obstruction, 
the other Avith diabetes insipidus), and may haA’^e been referable only 
to hemoconcentration. Furthermore, 6 of the 14 obserA'ations in 
Avhich globulin Avas in the upper normal range Avere made on patients 
Avith carcinoma of the gastro-intestinal tract Avith obstruction and 
dehydration. Many other patients in the loAver ranges had similar 
conditions. If, then, due account is taken of the effects of hemo- 



Fig. 4. — The serum proteins of patients with neoplasms. Heavily outlined squares 
indicate the presence of edema. Limits of normai variation are marked by the 
broken vortical lines. The globulin and total protein scales, above 5.5 and S per 
cent respectively, are reduced to permit inclusion of the myeloma case. 


concentration, the tendency to liATierglobulinemia in carcinoma is 
CA'^en less evident than the figure AA'ould indicate. In fact, excessiA^e 
serum globulin seems to attend especial types of tumors rather than 
carcinoma in general. 

Extremely high serum globulin A^alues haA'e been reported in 
myelomatosis by Bannick and Greene,^ Ivumpf,^" PerlzAveig, Del Rue 
and Geschickter,^- lores, and others, Avhich has given rise to theo- 
rizing about the origin of both Bence-Jones protein and serum glob- 
ulin. The fact that, of the only other 2 patients with high globulin 
not referable to hemoconcentration, one had extensive bone metas- 
tases and the other hypernephroma which so commonly metastasizes 
to bone, suggests something more than a casual relation betAveen 
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tlie site of these tumors in the bone marrow and the globulin 
increases. On the other hand, this series contains several other 
bone tumors, both primary and secondary, with normal globulin. 
Moreover, normal,'^ -•* indeed even low,^® serum globulin has 
been reported in cases of true myeloma. At present, then, it is 
impossible to do more than recognize the association of hyper- 
globulinemia with certain cases of myelomatosis as an aid in diag- 
nosis. The patient in Fig. 4 with the highest globulin excreted no 
Bence-Jones protein. The general rarefaction of the bones with 
hypercalcemia had led to the diagnosis of hyperparathyroidism. 
The presence of a high color index anemia which did not respond 
to therapy together with the high serum globulin gave a clue to the 
proper diagnosis, which was verified at autopsy. It may be added 
that the most painstaking search revealed no adenoma nor hj^Der- 
plasia of the parathyroid glands. 

Low serum albumin is common,® but, as in diabetes, is rarely 
found without obvious malnutrition, in this series only 6 times out 
of 36. Three of these were in obese patients who had recently lost 
much weight*, the first had melanotic sarcoma with extensive metas- 
tases; the second, a tumor of the right kidney, jaundice and extreme 
anorexia; the third, a carcinoma of the breast and extensive bone 
metastases. Two were from a patient with syphilitie heart disease, 
congestive heart failure and carcinoma of the prostate with metas- 
tases to the lungs, who was still apparently well nourished but had 
also lost weight. The remaining patient had pernieious anemia 
as well as prostatic carcinoma. With the possible exception of this 
last case there is nothing to suggest that the albumin reductions 
need be attributed to any eft'ects of carcinoma other than its influence 
on nutrition. On 3 occasions albumin was normal in the presence 
of obvious malnutrition. All these subjects were distinctly dehy- 
drated; one with carcinoma of the pancreas, one with carcinoma 
of the esophagus, and the third by a diabetes insipidus. 

It is surprising to And edema in only 1 of 11 instances when albu- 
min lay below 3 per cent. The reasons are not hard to find. Three 
of the other observations were made- on patients with complete 
pA'loric obstruction and extreme dehydration. The remainder are 
from one of the patients with myeloma. In this case, although 
albumin was reduced to the level at which edema would ordinarily 
be expected, globulin was so greatly elevated that the colloid osmotic 
liressure, as can be seen at the bottom of the figure, was within 
normal limits. Edema occurred with normal albumin only twice, 
in patients with obvious heart failure; and, with albumin between 
3.5 and 4, once in association with pernicious anemia, once in the 
pi-esence of heart failure, and once in a patient with suppression 
of urine who had received large quantities of saline subcutaneou.sly. 

The total protein figures are chiefly valuable in illustrating the 
lack of correlation between total protein values and the nutritive 
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state in conditions in which, for some reason, globulin is elevated. 
The colloid osmotic pressure figures, as has been mentioned, explain 
the absence of edema in the malnourished myeloma case with low 
serum albumin. Again the absence of edema at low osmotic pres- 
sures is referable to dehydration in patients with vomiting due to 
carcinoma of the gastro-intestinal tract. 

The results in general lend little support to the views that malig- 
nant tumors have any consistent effect on serum protein or its 
fractions, with the single exception of the globulin increases found 
with certain peculiar neoplasms, and especially myelomatosis. The 
theory of Starling adequately explains the incidence of edema. 



Fig. 5. — The serum proteins of patients with infections. Heainly outlined squares 
indicate the presence of edema. Limits of normal variation are marked by the broken 
vertical lines. The total protein scale is reduced above 8 per cent. 


Infections. In various kinds of infections total proteins were 
determined 102 times in 83 subjects, protein fractions 62 times in 
.50 subjects (Fig. 5). Although globulin is never low and frequently 
exceedingly high, a large proportion of the determinations lie within 
normal limits. Because the actual purpose of the investigation was 
to secure data from patients with high albumin and low globulin, 
undue emphasis has been laid upon tuberculosis and syphilis, which 
make up more than half the observations. 

In the latter disease especially high values (the 3 above 5 per 
cent) were found in a patient with extreme gummatous ulceration 
of the pharynx together with pulmonar>- tuberculosis and in a 
jiatient with congenital sj-philis involving the liver, bones and central 
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nervous system. Tlie other higli value, 3.04, was from another 
subject with syphilitic ulceration of the pharynx. In the few other 
cases with nbn-ulcerative lesions and in a group with syphilitic 
aortitis and heart failure not included in this series, globulin was 
normal. Among the tuberculous the highest globulins were found 
in the case mentioned above who also had syphilis; a value of 5.67 
in a patient with a lesion of the thoracic vertebrae and a cold abscess ; 
4.69 in a patient with extensive pulmonary cavitation. With 3 
exceptions the remainder were associated with advanced ulcera- 
tive lesions of one Idnd or another. Of the 3 exceptions 2 had pleu- 
risy with effusion and the third an acute tuberculous pericarditis. 
Among those with miscellaneous infections, globulin above the 
normal limits was observed only in patients with franldy suppura- 
tive or ulcerative lesions; twice with empyema, 3 times with gan- 
grenous ulcerations of the lower extremities, once in a boy with a 
long-standing gluteal abscess. To these might possibly be added 2 
patients with ulcerative colitis, but their marked dehydration may 
have been responsible. With the limitation admitted above, they 
suggest that the most striking globulin increases result from chronic 
suppurative infections. Only to this extent do they seem to have 
the evil prognostic significance which has been attributed to them 
by certain observers.^ Hyperglobulinemia also seems to be 
especially characteristic of certain specific types of infections,^'^ 
among which ulcerative tuberculosis and sj^philis must be ranked 

Reduction of albumin appears to be a far less consistent effect 
of infections than the literature would lead one to believe and, when 
it does occur, seems to be almost invariably associated with mal- 
nutrition. Malnutrition is, however, found with surprising fre- 
quency without any reduction of albumin, although it becomes 
less common as albumin increases. The definition of malnutrition 
is extremely difficult in the diseases under consideration. Often 
determinations were made at a time when emaciation was still 
extreme, but appetite had returned and restoration of tissues had 
already begun. For example, one case who is marked as mal- 
nourished was convalescing from typhoid fever. With a normal 
temperature she was eating 3500 calories daily. Her serum albumin, 
which during the active stage of the disease had been 2.78 per cent, 
had risen to 4.01 per cent. Similar cases are common and add to 
the impression that the serum albumin in malnutrition returns to 
the normal level before tissue proteins have been completely 
restored. In other eases, too numerous to catalog in detail, fever, 
diarrhea, vomiting or other symptoms have caused dehydration and 
hemoconcentration . 

Edema is found in more than half the cases with' serum albumin 
below 3.1 per cent and invariably when the colloid osmotic pressure 
is less than 20 mm. Hg. Again the complexity of the clinical con- 
ditions renders exact analysis of the low albumin cases without 
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edema and tlie high albumin cases with edema difficult. In the 
majority of instances, however, the factors which have been men- 
tioned in analyses of diabetic and tumor cases, especially dehydration 
and circulatory failure seem to afford adequate exjilanations for 
the exceptions to the general rules connecting edema with serum 
albumin. 

The fallacy of attempting to correlate functional disturbances with 
total • protein concentrations is well illustrated in some of the cases 
with high globulin and low albumin, yielding normal or high total 
protein values, 

Although the miscellaneous nature of the data is confusing, the 
general impression which they yield is that infections of certain 
types evpke an overproduction of globulin or at least a greater 
mobilization of globulin into the blood stream. Albumin suffers 
depletion only if there is malnutrition. Edema develops if the 
colloid osmotic pressure falls below a certain point if the water 
stores of the body are not depleted by diarrhea, vomiting or other 
dehydrating influences. It may also be precipitated by circulatory 
failure or stasis. In this connection one case deserves especial 
mention. The patient with pulmonary, intestinal and vertebral 
tuberculosis had massive edema below the waist and serum albumin 
of 2.87 per cent. Somewhat later albumin rose to 3.66, but the 
edema remained unchanged. At autopsy he was found to have 
partial obstruction of the vena cava. Ito, Seki and Nakazawa^^ 
have ascribed the albumin deficiency to leakage of proteins tlurough 
damaged capillaries. If such hjq)othetical leakage does occur, it 
must be self-limited because the proteins will presumably find their 
way back to the blood stream through the lymph. Moreover, if 
such seepage were great the colloid osmotic pressure of the inter- 
stitial fluids should rise to such an extent that edema would develop 
at relatively high protein levels. Of this there is no evidence in the 
figure. 

Anemia. The results of examinations of patients with anemia 
are presented in Fig. 6. Anemia is here defined as a condition in 
which hemoglobin is less than 70 per cent, or oxygen capacity less 
than the corresponding concentration, 14.6 vols. per cent. All 
but 8 of the determinations of fractions (from 6 cases) and all but 
21 of the total protein determinations (from 15 cases) are included 
under other categories in other figures. The figure does not give an 
accurate picture of the serum protein concentrations in anemia 
because the data were not collected primarily for this purpose. 
The cases were selected chiefly to investigate the causes of edema 
and the effects of malnutrition. There are, however, enough adven- 
titious observations to make it extremely doubtful whether anemia, 
cither jirimary or secondarjq is attended by any consistent altera- 
tion of the concentration of protein or its fractions. 

The cases with high globulin are chiefly represented by those with 
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infections or neoplasms which have already been mentioned (the 
myeloma cases should properly be included, but have been omitted) . 
Low globulin was seen in one case with profound pernicious anemia. 
Albumin is frequently reduced, but seldom when there are not frank 
signs of malnutrition. The occurrence of malnutrition with normal 
albumin values may, as in infections, indicate chiefly the impos- 
sibility of estimating or defining this condition. 

Perhaps the most striking difference between this figure and pre- 
vious ones is the greater frequeney of edema at low albumin levels 
and the apparently higher level at which the line between edematous 
and non-edematous patients is drawn. In point of fact in only 4 
instances was edema absent when albumin was below 3.9 per cent. 



Fig. 6. — The serum proteins of patients with anemia. Heavily outlined squares 
indicate the presence of edema. Limits of normal variation are marked by the broken 
vertical lines. The total protein scale is reduced above 8 per cent. 


whereas in the other conditions a sharper line of demarcation has 
been about 0.8 per cent lower. Of the 4 exceptions 2 had carcinoma 
of the stomach and were dehydrated from vomiting: 1 had acute 
arthritis and diabetes with fever and glycosuria; the 4th, with an 
albumin of only 3.63 had 4.75 per cent of globulin, bringing the 
estimated colloid osmotic pressure to 26.7, within normal limits. 
The line for edema appearance in the colloid osmotic pressure sec- 
tion of the figure is drawn quite as sharply at 24 mm. Hg. In the 
total protein section the line is again drawn rather definite^ at 
5.8 per cent, just below the normal limits of variation. 

All these facts would suggest that possibly some characteristic 
of the condition of anemia itself tends to facilitate the appearance 
of edema. This impression is strengthened by the fact that edema 
was found in 4 instances when albumin was above 4 per cent and 
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colloid osmotic pressure greater than 26 mm. Hg, the lower limits of 
normal variation, in only one of Avhich was it associated with 
obvious heart failure, venous obstruction or other circulatory dis- 
turbances. This greater tendency to edema in anemia may be due 
to alteration of capillary pressure or to increased capillary permea- 
bility resulting from less perfect oxj'^genation. Schade and Claussen®^ 
found in their model capillaries that at a given perfusion pressure 
whole blood tended to withdraw from the surrounding medium 
more fluid than did its own serum, as if the cells gave it a greater 
effective osmotic pressure. The explanation of this effect of the 
cells is not obvious. The membranes used by Schade and Claussen 
in their models were biologically inert, composed of collodion. 
Whether the increased tendency to edema in anemia be ascribed, 
as these experiments suggest, to the influence of cells in enhancing 
colloid osmotic pressure or to circulatory or nutritive disturbances 
increasing capillary pressure or permeability, it is in no way incom- 
patible with the Starling theory. Edema and colloid osmotic 
pressure appear to be closely related, but the level of colloid osmotic 
pressure at Avhich edema appears is higher than it is in malnutri- 
tion without anemia, just as it is higher in malnutrition than in 
the neplirotic syndrome*® or in plasmapheresis.’* Meulengracht, 
Iversen and Nakazawa'*® also found only moderate reductions of 
protein and colloid osmotic pressnre in anemia patients with edema, 
and concluded that impaired circulation must play a part in pro- 
moting transudation. 

Liver Diseases. The liver has been considered by many to be 
one of the important sites for the production of serum proteins, 
although direct evidence of such a function is lacking except as far 
as fibrinogen is concerned. This one fraction seems to be definitely 
a hepatic product. Evidence that albumin and globulin have a 
similar origin is unsatisfactory. It consists first of certain experi- 
ments in which Whipple and his associates®® found that albumin 
and globulin were more slowly restored after plasmapheresis by 
animals with injured livers. However, the liver damage may well 
have acted merely by interfering with proper nutrition. Second, 
Starling’* and others demonstrated that hepatic lymph contained 
more protein than did Ijonph from other organs and tissues. This 
Starling attributed not to the hepatic formation of proteins, but 
to greater permeability of liver capillaries. Finally, reductions of 
serum albumin noted by many observers in patients vdth severe 
liver damage’ * *’ ” ” have been referred by some to diminution 
of albumin formation in the liver, again without consideration of the 
effect of serious hepatic insufficiency upon general nutrition. 

In Fig. 7 are presented a small number of obsen’ations from a 
■ group of patients suft'ering either from cirrhosis of the liver or from 
severe toxic liver destruction, chiefly the former. Examination 
of the albumin figures reveals the fact that low albumin is almost 
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invariably associated with obvious malnutrition. The relation of 
edema (which in these cases means ascites and edema of the lower 
extremities) to serum albumin and colloid osmotic pressure is not 
at all clear. Obviously the edema was chiefly due to circulatory 
obstruction. If an attempt were made to distinguish grades of 
edema and ascites, a better correlation would probably result. 
Moreover, it has appeared clinically as if patients with malnutrition 
and low albumin developed ascites at an earlier stage of the disease 
than did the well nourished with normal proteins. It seems at 
least highly probable that low serum albumin is, in many instances, 
a contributory cause of ascites. 

Globulin lay above or in the upper range of the normal limits of 
variation in every case but one. This was a case of hemochromatosis 
with purpura and general anasarca examined in the last days of the 
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Fig. 7.— The scrum proteins in patients with liver disease. Heavily outlined 
squares indicate the presence of edema. Limits of normal variation are marked by 
the broken vertical lines. 


disease. Hyperglobulinemia has also been reported in cirrhosis by 
other observers,^ and after experimental liver injury by 

Sawada.® ® The highest values in this series were found in 3 patients, 
all of whom probably had biliary cirrhosis. The significance of the 
globulin increases is quite obscure. There appears to be little justi- 
fication in the evidence thus far adduced, however, for the view 
that the liver plays an important part in the production of either 
albumin or globulin.. 

Miscellaneous. Figure 8 shows the results of examinations of a 
series of patients with miscellaneous conditions. They were selected 
from a larger number because they presented some abnormality of 
serum proteins or malnutrition, edema or dehydration. The large.st 
single group suffered from gastro-intestinal diseases. 

Globulin was increased in 9 instances. Three of these (3.74, 3.63 
and 3.74 per cent) were subjects dehydrated by diarrhea or vomiting 
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and probably represent merely the results of hemoconcentration. 
This was clearly demonstrated in the second patient, whose globulin 
fell from 3.63 to 1.84 per cent after he had received adeqnate 
parenteral flnids. A value of 3.78 per cent was seen in a patient 
with a congenital cyst of the femur and a pathologic fracture. The 
high globulin may be a response to the injury or connected with the 
nature and situation of the cyst. Valnes of 3.36 and 3.33 occurred 
in a patient with arthritis deformans, and 3.02 was fonnd in a case 
of Addison’s disease. As the latter is so frequently caused by 
tuberculosis, the increase of globulin is probably connected with 
this infection, although no signs of the disease were discovered in 



Fig. 8. — The serum proteins in patients with miscellaneous diseases. Heavily 
outlined squares indicate the presence of edema. Limits of normal variation are 
marked by the broken vertical lines. The total protein scale is reduced above 8 
per cent. 


other organs. One patient had a globulin of 3.66 per cent after a 
suprapubic cystostomy for cystitis which resulted from catheteriza- 
tion for paralytic urinary retention which developed during enceph- 
alitis. The last patient, with globulin 4.75 per cent, presumably 
had an infection, although its nature was not determined, because 
he had profuse albuminuria, petechial hemorrhages and a partial 
paralysis of the left side. 

Again low albumin is usually associated with malnutrition. 
There are no exceptions to the rule with albumin less than 3.7 per 
cent. Of the 3 patients with albumin between 3.7 and 4 per cent 
who were not obviously malnourished, one was recovering from 
severe erysipelas which had undoubtedly caused wasting, another 
had arthritis defonnans in an active stage, the third was suffering 
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from angioneurotic edema. Govaerts’^ has shown that in this con- 
dition the capillaries of the affected region become more permeable, 
allowing protein to escape with the edema fluid . During the develop- 
ment of edema of this character the serum proteins fell. Malnutri- 
tion was observed on 7 occasions with albumin above 4.5 per cent. 
In 5 instances there was obvious dehydration. Of the 2 remaining 
patients, 1 had a moderate, unexplained pyrexia, the other residual 
paralysis resulting from anterior poliomj^elitis. Both subjects 
were thin, but not emaciated, and in neither was there any clear 
history of dietary deficiency. 

Edema was invariably found when albumin was below 3 per cent, 

• and 4 out of 22 times when it was between this level and the lower 
limit of normal, 4 per cent. In 3 of the 4 the edema was associated 
with generalized exfoliative dermatitis; in the 4th it was angioneurotic 
in character. In the 2 instances with albumin above 4 per cent 
the edema was also angioneurotic in origin. In all these cases 
circulatory disturbances were probably partly responsible for the 
transudation. In addition Govaerts^ has demonstrated that the 
edema fluid in angioneurotic edema is relatively rich in protein, 
indicating that the permeability of the capillaries of the affected 
parts is increased. 

Discussion. As far as the relation of edema to serum protein 
concentration and to estimated colloid osmotic pressure is concerned, 
the data as a whole lend ample support to the Starling theory if 
account is taken of all the forces which, according to the definition 
of this theory given above, determine the balance of fluid exchange 
between blood and tissues. This does not imply that there need be 
any exact correlation between edema production and the concen- 
tration of serum protein or any of its fractions; it does not even 
mean that there need be a critical level of protein, albumin or colloid 
osmotic pressure, below which edema inevitably occurs; because 
colloid osmotic pressure is only one of the forces concerned in the 
internal fluid exchange. In the absence of any obvious alteration 
of other forces, edema may be expected to appear in non-nephritic 
cases when albumin falls to about 3 per cent. Exceptions to this 
rule in diabetes, carcinoma, infections and a variety of miscellaneous 
diseases are found under certain particular circumstances; (1) 
if globulin is increased sufficiently to compensate for the osmotic 
deficiency created by the serum albumin depletion; (2) if the patient 
is dehydrated by vomiting, diarrhea or abstention from fluids. In 
the latter case materials for the production of edema are withdrawn 
from the body or prevented from gaining access to the body. Per- 
haps, in the definition of the Starling theory the fluid and salt 
available for the formation of edema must be included among the 
forces, which determine transudation. If transudation and reab- 
sorption of fluid from and to the capillaries are, under any given 
conditions, in a state of equilibrium, withdrawal of fluid from the 
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blood through kidneys, gut or skin will necessarily lead to readjust- 
ment of equilibrium by the reabsorption of a certain amount of 
fluid from the interstitial fluids into the capillaries. For the same 
reason, administration of large quantities of fluid and salt may cause 
edema to appear at colloid osmotic pressures higher than those 
at which it is usually encountered. Edema was found' when albu- 
min exceeded 4 per cent chiefly in the presence of heart failure or 
other circulatory disturbances which are known to increase capil- 
lary blood pressure. In a few instances there is reason to attribute 
edema at high albumin levels to increased capillary permeability. 
In the intermediate zone between 3 and 4 per cent edema occurred 
with some frequency. Evidence of some one of the contributory 
causes of edema already mentioned could be found in the majority 
of the subjects in this group, especiallj'- as the proteins approached 
the normal limits. Theoretically edema should be more closely 
correlated with colloid osmotic pressure than with albumin. How- 
ever, the difference is only appreciable in the tumor group of this 
series, because only in myelomatosis was albumin below 3 per cent 
associated with globulin sufficiently high to raise the colloid osmotic 
pressure into the normal range. It has been demonstrated in the 
case of myelomatosis here reported, as in the case reporte’d by 
Perlzweig, Del Rue and Geschiekter®^ and a nephrosis case of Sal- 
vesen,®* that, in accordance with the Starling theory and estima- 
tions of the relative osmotic pressures of the two protein fractions, 
when albumin falls to the level at which edema may be expected, 
edema will not occur if globulin is sufficiently increased to make up 
the osmotic deficit. Anemia increases the tendency to edema and 
raises the albumin and the osmotic pressure at which it may be 
expected to 4 per cent and 26 mm. Hg respectively. 

With few exceptions reductions of serum albumin can be directly 
related to malnutrition if this term is defined, not with reference to 
the state of preservation of adipose tissue, but as denoting a condi- 
tion in which body proteins have been recently depleted or are being 
actively depleted. It has been suggested that malnutrition in this 
sense is compatible with the presence of obesity. Moreover, it 
appears that during the restoration of body protein serum albumin 
may rise to normal limits before a normal nutritive state has been 
attained. Exceptions to the general relation of albumin to the state 
of preservation of body protein are no commoner than one might 
expect when the difficulties of determining the exact nutritive state 
are taken into consideration. This is true not only in patients with 
diabetes, tumors and miscellaneous diseases, but even in those with 
marked impairment of hepatic function. In few cases is there any 
reason to hA'pothecate leakage of protein from the blood stream or 
any other mechanism to ex]>lain the albumin deficits. It follows 
that the investigation has thrown no light on the site of production 
of this protein fraction. 
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It' the albumin and colloid osmotic pressure deficits are referable 
only to malnutrition, the critical level for edema production, 3 per 
cent, applies only to malnutrition edema. It is distinctly above the 
similar level which Peters, Bruclonan, Eisenman, Hald and Wake- 
man®-* found in the nephrotic syndrome. The difference may be 
only partly connected with the distinctive pathologic conditions 
involved, in part connected with the fact that in the nephritic 
cases therapeutic measures were more frequently directed specifically 
to the elimination of edema. However, it is not unlikely that edema 
does occur at higher osmotic pressures in malnutrition than in 
nephrosis, just as it occurs at higher levels in malnutrition than 
after plasmapheresis. 

Globulin is high in patients ivith certain types of neoplasms, 
especially myelomatosis, and possibly certain other tumors affecting 
the bone marrow. In the great majority of patients, however, with 
benign or malignant tumors it remains quite normal. Slight 
increases may accompany a great variety of infections ; but increases 
of considerable magnitude were observed only in suppurative infec- 
tions, and ulcerative tuberculosis and syphilis. In cirrhosis of the 
liver, also, globulin may rise far above the normal level. It is difficult 
to draw any exact conclusions concerning the origin of globulin or 
the stimuli to its production from such unrelated data. The diffi- 
culty may lie partly in the heterogeneous nature of the proteins 
of which the globulin fraction is composed. Within moderate limits 
hyperglobulinemia may be produced by hemoconcentration. 

Reductions of total protein are usually referable to albumin 
deficits, increases to excess of globulin. The correlation between 
total protein concentrations and any one of the disorders of funetion 
which may affect the two fractions is far from satisfactory, as is 
evident from all the figures. It is almost unnecessary to say that 
the study emphasizes the meaninglessness of the “albumin: globulin 
ratio.” 

Summary and Conclusions. From an analysis of 109 total protein 
determinations from 52 individuals and of 50 protein fractions from 
34 individuals, the following limits of normal variation have been 
defined: for total protein, 6 to 8 per cent; albumin, 4 to 5.5 per 
cent; globulin 1.4 to 3 per cent. Globulin in excess of 2.5 per cent 
was found only in the winter months and may represent effects of 
respiratory infections which are so prevalent in this climate at that 
season. 

Total proteins have been determined 542 times in 374 patients 
suffering from various diseases which do not affect directly the 
cardiovascular or renal systems, and in 215 of these subjects 332 
determinations of protein fraction have been made. The data have 
been analyzed from various points of view and the following con- 
clusions have been drawn. 

The relation between edema and the estimated protein osmotic 
pressure is in keeping with the theory of Starling. 
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Reductions of albumin can be connected almost invariably with 
malnutrition. 

Increases of globulin are found with infections, especially suppura- 
tive processes and ulcerative tuberculosis or syphilis; in connection 
with certain tumors, particularly myelomata; and in cirrhosis of the 
liver. 

The study has thrown no light on the sites of production of the 
two protein fractions. 
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CLINICAL NOTES ON RHEUMATIC HEART DISEASE WITH 
SPECIAL REFERENCE TO THE CAUSE OF DEATH.* 

By Clarence L. Laws, M.D., 
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(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.) 

Ana' extensive experience in the care of those suffering with 
rheumatic heart disease discloses a great variability in the course 
such patients run, the duration of life and in the complications that 
they manifest, though the exact reasons for this are far from clear. 

* This work was done in part under a grant from the Proctor Fund of Harvard 
University. 
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One patient with A'alvular heart disease carries on in comparatively 
good health for a great many years and another who starts with 
apparently the same lesion succumbs in a short while. Death is 
often ascribed to heart failure when a closer analysis of events reveals 
that a more specific complication which cannot be regarded as 
ordinary circulatory failure was the direct cause of the fatality. 
In other Avords, not all patients A\ith rheumatic vahmlar disease 
die in the same Avay nor does congestive heart failure account for 
many of the deaths with this disease. With this in mind a careful 
study was made of all the cases of rheumatic heart disease in AA'hich 
postmortem examination Avas performed at this hospital from 1913 
to 1932, who died as a result of their cardiac lesions. Cases Avith 
valATiilar disease who died after some surgical operation, of cancer, or 
of any other unrelated condition Avere therefore excluded. Although 
our main purpose Avas to investigate the factors that Avere particu- 
larly responsible for the fatality, certain other clinical considera- 
tions of interest Avere uncovered. 

The 148 cases included in this rcAueAV (Table 1) Avere divided into 
different groups. The first contained all the cases that died 
of congestive heart failure in Avhich none of the other factors dis- 
cussed beloAv Avere material as a cause of death (49 cases). The 
second group included 34 cases in which death resulted primarily 
from an acute infection, Avhich may be considered essentially as an 
acute rheumatic carditis. The third group of 17 cases Avere those 
in Avhich emboli and thrombi Avere directly responsible for the ter- 
minal illness. Subacute bacterial endocarditis (43 cases) made up 
the fourth group. There remained 5 cases of a heterogenous type 
that could not be included in any of the above classifications, Avhich 
comprised a miscellaneous fifth group. It contained 2 cases of death 
from quinidin therapy and other sudden deaths in cases with aortic 
disease, Avith or Avithout pulmonary edema. It is apparent from 
this method of classification that in the second, third, and fourth 
groups death Avas precipitated by Avhat one might call an accident 
of heart disease occurring frequently many years before heart failure 
of the congestiA'e type Avould otherAvise haA'e been expected. Had 
these accidents not taken place, the patients might haA^e remained 
in a state of moderate or excellent compensation for a considerable 
period of time. It is obAuous therefore that most patients suffering 
from rheumatic heart disease do not die from congestiA-e heart 
failure. This study in addition to ascertaining the frequency of the 
various modes of death, also inA-estigated the factors Avhich might 
haA'e determined the course Avhich an individual patient pursued. 

Congestive Heart Failure. Of these 49 cases the sexes Avere about 
equally inA'oh^ed (Tables 1 and 2). The ages Avere proportionately 
distributed among the A'arious decades.* The large.st number of 
fatalities occurred in the fifth decade. TAventy-four had a positive 

* As children under 12 years of age are not admitted to this hospital the first 
decade is not represented here. 
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history of rheumatic fever, 4 of chorea, 4 had both, and 17 had a 
negative history. Eight cases had involvement of the aortic valve, 
for the most part producing varying degrees of stenosis. Nine had 
mitral lesions, 13 had aortic and mitral involvement, 7 had mitral 
and tricuspid, and 12 had aortic, mitral and tricuspid disease. The 
lesions practically always produced stenosis of these valves. The 
state of the myocardium as indicated by pathologic examination 
was designated as being normal, moderately fibrosed, or showing 
extensive damage. There were 26 that were regarded as normal, 
19 with moderate fibrosis and 4 with extensive changes in the myo- 
cardium. For the most part throughout this study the ventricular 
musculature was not greatly involved except in the acute cases. 

Concerning the occurrence of embolism and thrombosis, in 16 none 
were found, 26 showed pulmonary infarcts, 5 had cerebral emboli, 
8 had renal infarcts, and there were 3 miscellaneous cases (Table 6). 
The great frequency of pulmonary infarction is noteworthy. It 
was usually accompanied by a mural thrombus in the right auricle 
(16 instances, right auricle, in 8 of which they were also found in the 
left auricle). There were 4 additional cases with thrombi confined 
to the left auricle. In the other 29 cases no mural thrombi were 
present. It is necessary and reasonable to assume that pulmonary 
infarction frequently resulted from local thromboses of the pulmo- 
nary vessels consequent to a prolonged passive congestion of the 
lungs. In no cases were the emboli or thromboses regarded as the 
deciding factor in the cause of death. It is interesting that although 
there were 26 cases of pulmonary infarction, in only IS was there 
any evidence of hemoptysis. The absence of bloody sputum, there- 
fore, is no indication that infai'ction of the lung did not occur. 


Tabis: 2. — Valvular Lesions in " Congestive E.ailure.” 
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Tlie rhythm of the heart in this group was frequent^' grossly irreg- 
ular. Auricular fibrillation was present in 28 (one of these had auric- 
ular flutter for a while) and 21 showed a regular rhythm. This re- 
flects the great importance of auricular fibrillation as an underlying 
finding in rheumatic patients who succumb to congestive heart fail- 
ure. This was particularly true of the cases with mitral stenosis alone, 
although there were two who died with a regular rhythm (Table 2). 
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When the aortic valve was involved cither alone or in combination 
with one of the other valves, death with a regular rhythm was more 
common. The contrast between the rhytlnn in the cases with pure 
aortic and pure mitral lesions was quite striking: whereas there 
were only 2 out of 8 cases with auricular fibrillation in the former, 
there were 7 out of 9 in the latter. Patients with aortic disease 
much more commonly die of congestive heart failure with a regular 
rhythm than do those with a mitral disease. When the aortic or 
tricuspid is involved in addition to the mitral valve, the incidence 
of regular rhythm lies somewhere betNveen these two. Of 32 such 
cases, there were 13 with a regular rhythm and 19 with auricular 
fibrillation. Analyzed from a different point of view, it was found 
that 21 cases died with a regular rhythm and all but 4 had aortic 
stenosis Avith or rvithout other valvular disease. Furthermore, of 
the 28 ayIio had auricular fibrillation all but 2 had mitral stenosis. 
Finally, 13 of the 15 cases of mitral stenosis who died rvith a regular 
rhythm had other valvular lesions. The inference to be drarvn 
from the above considerations is that patients of this type who have 
auricular fibrillation have mitral stenosis almost invariably and 
that if the rhythm is regular they are very apt to have aortic stenosis 
alone or in combination with mitral stenosis. 

The duration of life after the first evidence of troublesome dys- 
pnea was investigated in the different types of valvular disease. 
In the 8 cases in which the aortic valve alone was stenosed, death 
occurred 1.5 years and in the 9 cases of mitral stenosis death occurred 
3.7 years after the onset of dyspnea. Where more than one valve 
Avas involved the duration of life after dyspnea began seemed to be 
someAvhat greater. This Avas particularly true in the 7 cases of 
mitral and tricuspid stenosis, which had a duration of 6.2 years. 
This latter fact has a certain clinical significance, for it indicated 
that the finding of inAnhfement of more than one valve does not 
mean a poorer prognosis after symptoms have deA'^eloped, but contra- 
riAvise it may be expected that the length of life thereafter may even 
be a little greater than if only one valve Avere affected. On the other 
hand, although the average duration of life after dyspnea develops 
is greater, the age at death is younger than in those cases with single 
lesions. The aA'^erage age at death of those Avith aortic stenosis 
alone Avas 50.1 years and with pure mitral stenosis 48.1 years. The 
cases of combined aortic and mitral disease and aortic, mitral and 
tricuspid died at the average ages of 39 and 37.6 years respectively, 
Avhile those Avith'mitral aiid tricuspid disease lived to an average age 
of only 27.4 years. 

Acute Rheumatic Carditis. The second common cause of fatality 
in rheumatic heart disease is acute rheumatic infection. The 
clinical course these patients ran Avas fairly characteristic. There 
Avas usually persistent moderate fever, a rapid heart rate and anemia. 
Over half developed congestiA'^e failure during the acute attack and 
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the usual therapeutic measures were of no avail. The pathology 
was that of an acute pancarditis with small pearly vegetations along 
the valve leaflets, Aschoff bodies in the myocardium, and an acute 
fibrinous pericarditis in many. 

There were 34 such cases in this series (Tables 1 and 3) . In each 
instance it seemed fairlj' clear that an acute rheumatic carditis 
was directly responsible for death and that, had this infection not 
occurred, these patients would have been expected to live for a 
number of years. For the most part they were patients who, directly 
before the terminal infection, showed no evidence of congestive 
heart failure. There were 24 females and 10 males. Almost half 
were under 20 years of age and about two-thirds were under 30. 
This group therefore comprises a larger number of younger cases 
than any other in the entire study and it follows that rheumatic 
infection as a direct cause of death is most to be feared in younger 
individuals. 

Table 3.— V.a.lvular Lesions in “Acute Rheumatic Carditis.” 
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A preidous history of rheumatic fever was obtained in 2S instances, 
7 of whom also had chorea. There was 1 who had only a history of 
chorea and 5 who had no history either of rheumatic fever or chorea. 
It is evident that patients with a past history of chorea alone very 
rarely succumb to an acute rheumatic carditis. 

Involvement by the acute process of a single valve was rare, 
occurring once on the aortic and twice on the mitral valve. There 
were 3 with combined mitral and tricuspid lesions, 17 aortic and 
mitral, and 11 aortic, mitral and tricuspid. It is no simple matter 
at times, when examining these hearts postmortem, to distinguish 
changes in the valves resulting from the acute as contrasted with 
the chronic process. However, 30 of the 34 patients seemed to show 
evidence of previous valvular damage, but the site of this prior 
lesion was not always involved in the terminal acute process. In 
2 the chronic process was limited to the aortic valve and in 7 to the 
mitral. Fifteen showed chronic disease of the aortic and mitral, 
1 of the mitral and tricuspid, and 5 of the aortic, mitral, and tri- 
cuspid valves. Here, as in the previous group of patients who died 
of congestive heart failure, in general the younger patients showed 
a larger number of valves involved. 
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This group as a whole showed far more extensive damage of the 
myocardium than any of the other groups. In 13 the heart muscle 
was normal or only moderately fibrosed, while 21 exhibited marked 
myocardial changes. This was the only group in which there was 
any pathologic evidence to indicate that the state of the myocardium 
Avas a pertinent factor in the causation of congestive heart failure. 

Emboli and thrombi were of minor significance (Table 6). Eleven 
of these patients had small pulmonary infarcts, 5 had renal infarcts 
and there were 2 with miscellaneous thromboses. Only 7 of the 
18 patients Avith thrombosed vessels had mural thrombi in the 
auricles. The inference from this is that small infarctions can 
develop in the peripheral organs either as a result of local throm- 
boses or from miliary emboli coming from a small rheumatic vege- 
tation on the valves. One need not postulate the presence of thrombi 
in the auricles to explain these changes. 

The rhythm in this group Avas predominantly regular. HoAvever, 
there Avere 12 Avith auricular fibrillation and 22 Avho maintained a 
regular rhythm. In cA^ery instance of fibrillation, a mitral lesion 
Avas present, Avhile 19 of the 22 Avith a regular rhythm had aortic 
A>'alve damage. 

The length of life after the onset of dyspnea and other evidence 
of circulatory insufficiency Avas on the Avhole rather short in this 
group of cases as contrasted Avith those discussed above Avho died 
of congestive heart failure. The aA^erage for the entire group was 
1.9 years Avhereas for the patients Avho died of congestive failure it 
Avas 4.2 years. This does not refer to the duration of symptoms 
after the acute process had dcA^eloped, as this was much shorter, 
often only Aveeks, but difficult to measure accurately. 

Emboli and Thrombi. The third group of patients in this study 
comprised those in Avhom an embolus or thrombosis of a vessel was 
the determining factor in the causation of death. There Avere 17 
such instances. From a clinical revicAv of this group it was apparent 
that these cardiac accidents Avere directly responsible for the fatality 
and had they not occurred, congestive heart failure Avould not have 
developed and they might have been expected to Ha’^c for a consider- 
able length of time. 

Table 4. — Valvulak Lesions in “Emboli and Thromboses.” 
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Table 5. — Summary op Valvular Lesions. 
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There were 12 males and 5 females (Table 1). In 12 cases a past 
history of rheumatic fever was present, 1 of which had chorea. 
There were none with a past history of chorea alone, and 5 had no 
previous history of either. Fifteen of the cases had mitral stenosis, 
of which 1 had aortic stenosis in addition, 1 had tricuspid stenosis, 
and 4 had aortic and tricuspid stenosis (Table 4). In only 2 was 
there aortic stenosis unassociated with other valvular disease. This 
t\ 7 )e of complication therefore predominately occurs in those patients 
who have mitral disease. 

Embolism and thrombosis were often multiple and it was then 
difficult to estimate which one was the more important factor in 
causing the fatality (Table 6). Postmortem examination of the 
brain was not made in all instances and no doubt there were more 


Table 6. — Emboli and Thrombi, 
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occurrences of cerebral embolism than were detected by our study. 
The pulmonary emboli and infarctions were for the most part large 
and extensive. There were 14 such cases. There were 7 cerebral 
lesions, 4 renal infarcts, and 5 in the miscellaneous group. Among 
the latter were mesenteric thromboses, and occlusion of the popliteal 
and coronarx' arteries. When emboli occurred in these cases they 
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resulted from the dislodgment of mural thrombi which had pre- 
viously formed in the auricles. They did not come from the valves 
of the heart as occurs in bacterial endocarditis or from the ventric- 
ular walls as in coronary thrombosis. Two cases showed mural 
thromboses of the right auricle, 4 of the left auricle, and 2 of both. 
In the 9 instances that were reported as having no mural thrombi a 
more careful examination of the auricular appendages might have 
revealed further instances of mural thrombosis. 

Hemoptysis occurred in only 6 instances. This is explained by 
the fact that in some cases death occurred rather quicHy after a 
pulmonary embolus and in others definite pulmonary infarction 
was present without any clinical evidence of bloody expectoration. 
It is impossible to correlate the finding of renal infarct with the 
presence of hematuria. This was because examination of the urine 
was carried out at irregular intervals and may not have been done 
at the time of renal infarction. 

The rhytlmi of the heart in the 17 cases of this group was grossly 
irregular in every instance but one. This is a striking confirmation 
of the prevailing impression that auricular fibrillation is an important 
predisposing factor in the formation of mural thrombi and peripheral 
emboli. In none of the groups contained in this study was the inci- 
dence of auricular fibrillation so great. 

The relation between the state of compensation of the circulation 
and the development of emboli and thromboses is of some interest. 
In 5 of the 17 cases, these circulatory accidents occurred without 
any previous evidence of congestive failure. In 9 they occurred 
during the first break in compensation. One took place during 
the second and 2 during the third break in compensation. In 
practically all of these cases where cardiac failure had taken place, 
compensation had been very well restored before embolism or 
thrombosis had occurred. One gains the impression that this type 
of accident is apt to occur while the state of compensation is fairly 
satisfactory. 

The average age at death of these patients was 40 years and the 
duration of life after the first evidence of dyspnea was 3.8 years. 
This latter figure was slightly but distinctly less than the correspond- 
ing figure for the group who died of congestive heart failure. 

Subacute Bacterial Endocarditis. The number of patients with 
rheumatic heart disease who died of subacute bacterial endocarditis 
Avas surpu'isingly great. Of the 148 cases in the entire study 43 
(29 per cent) died of this disease. This is almost as many as the 
number that died of congestive heart failure. In 2 of these cases the 
review of the clinical and pathologic data Avas open to double inter- 
pretation. In some A\’ays they resembled an acute bacterial infec- 
tion of previously damaged vah’^es and in some A\-ays conformed to 
the picture of subacute bacterial endocarditis. There were 26 
males and 17 females. There was a past history of rheumatic 
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fever in 18 instances 2 of which also had chorea, and only 1 had a 
past history of chorea alone (Table 1) . 

The vegetations were confined to the aortic valve in 8 cases, to 
the mitral in 17, and involved both of these valves in 15. Two 
showed vegetations on the aortic and tricuspid valves and 1 on the 
aortic, mitral and tricuspid valves. 

The average age at death in this group was 38.2 years. Auricular 
fibrillation was present before the development of subacute bac- 
terial endocarditis in only 1 case, and 1 additional patient had 
transient auricular fibrillation during the course of the infection. 
There was not a single instance of gross congestive failure preceding 
the onset of this disease, although many cases developed failure 
of the congestive tj^ie before they died. 

Other features such as the type of chronic valvular disease with 
which this infection is associated and the site of embolism were not 
analyzed because such a study has recentlj^ been made.^ 

In general it maj"^ be said that this group contained patients with 
vahmlar disease who had a regular rh;^d,hm, who were in compara- 
tively good health, never having shown evidence of congestive 
heart failure, and who succumbed at a relatively young age. 

Miscellaneous Group. There remained 5 cases that could not 
be classified in any of the above four groups. Two of these patients 
had mitral stenosis and auricular fibrillation and died suddenly 
during the administration of quinidin. Death was not due to emboli. 
There were 2 other cases that died from acute pulmonary edema. 
One had well-marked mitral and tricuspid stenosis and the other a 
marked aortic stenosis with only slight mitral involvement. The 
last case was a young girl 19 years of age who had aortic and mitral 
disease and attacks of angina pectoris. She died suddenly and 
une.vpectedly in what was probably an attack of angina. These 
cases illustrate the more unusual causes of death in valvular heart 
disease and no doubt with a more extensive experience other rare 
mechanisms will be found. 

Age at Death. The average age at death of the 11 cases with 
aortic valve disease alone was 52.5 years (Table 5). The oldest 
was 71 and the youngest 30. There was only 1 under 43 years of 
age. This group of cases had the highest average age. The average 
age at death of 20 cases of mitral stenosis unassociated with other 
valvular disease was 42.8 years or 10 years less than the aortic 
group. The youngest was 12 and the oldest 68 years of age (children 
under 12 were not included in this study) . When aortic and mitral 
disease were both present the average age at death of 33 cases was 
31. {) years. The youngest was 12 and the oldest 59. Of the 13 
cases with mitral and tricuspid stenosis the average age at death 
was 30.5 years with similar age limits. The last group that showed 
aortic, mitral, and tricuspid stenosis (28 cases) had an average age 
at death of 35.1 years. One can infer from these figures that 
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stenosis of tlic aortic valve iinassociated Avith other valvular disease 
matures at an older age than does any other individual or combina- 
tion of A^alve lesions. Furthermore, when the aortic or tricuspid 
or both valves are involved in addition to the mitral, the average 
age at death is approximately the same. 

The cases of subacute bacterial endocarditis formed such a dis- 
tinct group that it seemed pro]>er to analyze them separately. 
The average age of this group was 38.2 j^ears and the range extended 
from the ages of 17 to GO. 

Sex. A study of the sex distribution in the various groups of 
cases Avas of some interest. Among the 49 cases’ who died of conges- 
tiA^e heart failure, there Avere 23 males and 26 females. Of the 34 
cases that died of acute rheumatic carditis, there Avere 10 males 
and 24 females. In the gi'oup Avith emboli and thrombi, there 
Avere 12 males and 5 females, and finally in the 43 cases of subacute 
bacterial endocarditis, there Avere 26 males and 17 females. There 
Avas a distinct predominance therefore of the females in those who 
died of an acute infection and of the males in those Avho died of 
emboli and thrombi or subacute bacterial endocarditis. 

Past History of Rheumatic Infections. It is current knowledge 
that a past history of rheumatic infection such as rheumatic fever 
or chorea can be obtained in only a portion of the cases that suffer 
from that type of valvular disease Avhich is regarded as rheumatic in 
nature. Frequently the adult has forgotten or never was told that 
he had a rheumatic infection in childhood. More often he had an 
infection that Avas atypical in course Avhich, although rheumatic 
in nature, Avas regarded as some other type of illness. It is therefore 
not to be expected that a past history can be obtained in 100 per 
cent of the cases of definite rheumatic heart disease. The greater 
the number of recurrent bouts of rheumatism or chorea and the 
younger the patient Avhen questioned, the higher Avill be the inci- 
dence of a positive past history. The figures that folloAV Avell 
indicate these divergences. Of the 11 cases of aortic stenosis, 
there Avere only 4 that had a positive past history. In 11 out of 20 
with mitral stenosis the past history Avas positive. TAvent3'-nine 
out of 33 AAuth aortic and mitral stenosis, 10 out of 13 Avith mitral 
and tricuspid stenosis, and 24 out of 28 AAuth stenosis of the aortic, 
mitral and tricuspid valves had a positive past history (Table 5). 
Finallj’^, among the 43 cases of subacute bacterial endocarditis, 19 
had a previous history of rheumatic fever or chorea (Table 1). 

We believe that practically all of the cases in this study, including 
those AAuth a negative past historv, had had a previous rheumatic 
infection. The higher incidence of a positive history among those 
in AA'hom more than one Avalve Avas involved may have been due to 
the fact that the initial infection AA^as more violent, more typical 
in its characteristics or that more than one attack occurred. The 
natural result AAmuld be that an affirmative ansAver concerning a 
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previous history would be more apt to be obtained. Although it is 
generally accepted that mitral stenosis is almost invariably due to 
a previous rheumatic infection, a similar view is not held in relation 
to aortic stenosis which is frequently regarded as due to arterio- 
sclerosis. We believe, however, that acquired stenosis of any valve 
is practically the sole result of an earlier rheumatic infection. We 
feel that the frequent finding of calcification of the aortic valve in 
no way militates against this view. The so-called “arteriosclerotic 
aortic stenosis” we feel is not unlike the similar type of mitral 
stenosis in its etiology. Calcification occurs not infrequently in 
rheumatic disease of both valves, although it is more apt to be 
present in the aortic valve in older people. It is for this reason that 
it has been regarded as arteriosclerotic. Very commonly in such 
older cases, however, the wall of the aorta which is the customary 
site for sclerotic changes is particularly normal in appearance. 
It is more than likely that if all the details of the early illnesses had 
been known of our patients with aortic stenosis, even a larger pro- 
portion would have been identified as being' rheumatic. It is sufii- 
cient that approximately 50 per cent of the cases of aortic stenosis 
with calcification had a past history of rheumatism, as was found 
by Christian, 2 to consider that in practically all was rheumatism 
the etiologic factor. This apparently anomalous inference is sup- 
ported by the frequent finding in various studies that only 50 per 
cent of cases with viitral stenosis have a positive history. One should 
therefore expect even a lower percentage in cases of aortic stenosis 
as they are seen on the average 10 years later in life. 

There is an interesting relationship between the type of initial 
infection and the eventual character of the cardiac damage. Strong^ 
found that in a given number of cardiac patients who had a past 
history of chorea alone about nine-tenths would show involvement 
of the mitral valve and only one-tenth of the aortic valve. Acute 
pericarditis was rare in this group. On the other hand if a similar 
number of vahnilar cases were studied who had a past historj'^ of 
rheumatic fever alone, about 60 per cent would show mitral involve- 
ment, 30 per cent aortic involvement and about 10 per cent acute 
pericarditis. This review, which includes only cases that were 
examined postmortem does not permit an investigation of this 
relationship as there were only 6 instances in which chorea had 
occurred in the past unassociated with rheumatic fever. It is of some 
interest to note that of the 43 cases of subacute bacterial endocar- 
ditis only 1 had a past history of chorea alone. Despite the com- 
parative infrequency of chorea it seems that it is especially rare 
as a predisposing illness to bacteria! endocarditis. 

Valvular Lesions. Excluding the 43 cases that died of subacute 
bacterial endocarditis there were 105 which showed valvular dis- 
ease of one sort or another. In referring to disease of the valves 
in this latter group, it is meant that the valve is stenosed to a greater 
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or lesser degree. In the majority of instances, no matter which 
valve is considered this stenosis was well marked. There were 
11 cases of aortic valvular disease, 20 of mitral, 33 of aortic and 
mitral, 13 of mitral and tricuspid, and 28 of aortic, mitral, and tri- 
cuspid (Table 5). Although involvement of the mitral valve pre- 
dominated, organic lesions of the aortic and tricuspid were quite 
common, which is in agreement Avith the findings of Boas,'* The 
recent statement by LeAvis^ that stenosis of the aortic valve is infre- 
quent cannot be substantiated by this pathologic study. 

The chronic lesions in the 43 cases of subacute bacterial endocar- 
ditis Avere of a someAvhat different nature. Although evidence of 
previous damage AA’as present, the degree of stenosis Avas much less 
and marked stenosis AA'as very rare. The final bacterial involvement, 
howcA^er, Avas ahvays engrafted on a previously injured valve. The 
distribution of the A’^egetations on the three valves under considera- 
tion Avas as folloAA's: 8 on the aortic, 17 on the mitral, 15 on the 
aortic and mitral, 2 on the aortic and tricuspid, and 1 on all three 
valves. 

Cardiac Rhythm. The only irregularity investigated in this 
study Avas the presence or absence of auricular fibrillation and its 
influence on the type of death. There Avere very striking differences 
in this regard in the various groups (Tables 1 and 5). Among the 
49 patients Avho died Avith congestive heart failure, 28 (57.1 per cent) 
had auricular fibrillation. Of the 34 cases that died of acute rheu- 
matic carditis, 12 (35.3 per cent) had auricular fibrillation. All 
but 1 of the 17 in the embolic and thrombosis group had this irregu- 
larity, In contrast to the above groups in which this arrhythmia is 
so common, persistent auricular fibrillation occurred only once in the 
43 cases of subacute bacterial endoearditis. There Avas 1 additional 
case in Avhich this irregularity was a terminal event occurring just 
before death. 

Recently Davis and Weiss® concluded that the apparent rarity of 
auricular fibrillation in subacute bacterial endocai’ditis was acci- 
dental. They felt that subacute bacterial endocarditis Avould 
naturally occur predominately in regular hearts merely because 
there were more rheumatic cases with a regular rhythm than with 
auricular fibrillation. We feel that the great disparity and antagon- 
ism betAveen these tAVo conditions cannot be explained in this manner. 
There is a large number of patients with persistent auricular fibril- 
lation and valvular disease who live on the average for several 
years. If the bacterial invasion of damaged A^-alves Avere a mere 
accident, it is surprising that there are not more instances of sub- 
acute bacterial endocarditis in patients with auricular fibrillation. 
This same principle applies to the relation of congestive heart 
failure and subacute bacterial endocarditis. Davis and Weiss® 
explain that the rarity of the former preceding the latter is a coin- 
cidence. If this Avere so it is still very difficult to explain Avhy a 
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large number of valvular patients who suffer from congestive fail- 
ure over a period of years never develop this bacterial tj^e of infec- 
tion of their valves. 

Heart Weights. There were interesting variations in the weight 
of the heart in the different groups (Table 1). Considered from the 
point of view of the tj^e of death, those who died of congestive 
heart failure had the largest hearts. The average weight of 49 
such cases was 617 gm. The average weight of those dying of acute 
rheumatic carditis or of emboli and thromboses was about the 
same, 549 gm. for the former, 551 gm. for the latter. The group 
with subacute bacterial endocarditis had the smallest hearts, the 
average of 43 such cases being 449 gm. These figures make a fairly 
logical sequence when it is appreciated that subacute bacterial 
endocarditis may be regarded as an accident that develops in younger 
well-compensated heart patients and that emboli and thrombi also 
are accidents that occur before the complete picture of cardiac 
failure would be expected. Those dying of congestive heart failure 
may be considered as having escaped these fatal accidents and 
therefore as having lived longer with their cardiac disease to develop 
larger hearts. 

There was in addition some relationship between the weight of the 
heart and the valvular lesion (Table 5). Although the number of 
cases in the various groups was not great, the figures seem to have 
a definite significance. The average weight of the heart of 11 cases 
with aortic disease was 669 gm. In contrast with this the average 
of 20 cases with mitral disease was only 474 gm. When the aortic 
and mitral were both involved the weight of the heart was about the 
same as in pure aortic cases ; the average of 33 with this combination 
was 663 gm. When the mitral and tricuspid or mitral, tricuspid 
and aortic were all affected the averages were the same. The figures 
for the 13 cases of the former was 555 gm. and for the 28 cases of the 
latter was 557 gm. The aortic cases with or without mitral stenosis 
have the largest hearts, the pure mitral cases have the smallest, 
and those with combined tricuspid disease are midway between. 

Although there was considerable overlapping in the weight of the 
heart in comparing individual cases of one group with another, the 
largest heart in which the mitral valve alone was involved was 
essentially no greater than the smallest with an aortic lesion whether 
the mitral valve was also affected or not. The figure for the former 
was 575 gm. and for the latter approximately 550 gm. The above 
weights which were obtained on postmortem examination must not 
be confused with the size of the heart as determined by bedside or 
roentgenologic examination. The element of dilatation of the 
chambers of the heart which plays such an important role in deter- 
mining the outline of the silhouette was not investigated in this 
study. Clinically, the hearts that show the largest Roentgen ray 
shadows are more apt to be those with well-marked mitral stenosis 
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and huge dilatation of the auricles. The heaviest hearts with aortic 
stenosis do not as a rule produce such large Roentgen ray shadows. 

Adhesive Pericarditis. A studj^ Avas made of the affect of adhesive . 
pericarditis on some of the other factors that have been discussed 
above. No attempt was made to differentiate minor from major 
adhesions. In general, however, it may be said that in most of the 
cases the adhesive pericarditis was well marked and frequently the 
entire pericardial cavity was obliterated. The average weight of 
62 cases with a normal pericardium was 534 gm. The average 
weight of 43 cases with adhesive pericarditis was 654 gm., an increase 
of 120 gm. The cases of subacute bacterial endocarditis were not 
included in this calculation. The effect of pericardial disease on the 
weight of the heart in various types of valvular disease is shown in 
Table 7. It is evident that adhesive pericarditis adds appreciably 
to the weight of the heart. 

^ Table 7. — Influence of Adhesive PEniCABDiTis on Weight of Heart. 

With pericarditiB. Without pericarditiB. 


Valvular lesions. 

Number. 

Weight. 

Number. 

Weight. 

Aortic 

. 3 

663 

8 

671 

Mitral 

. 9 

449 

11 

472 

Aortic and mitral 

. 16 

761 

17 

664 

Mitral and tricuspid 

. 7 

607 

6 

495 

Aortic, mitral and tricuspid 

. 8 

706 

20 

498 

Total 

. 43 

654 

62 

534 


Table 8. — Relation of Pericarditis to Age at Death. 

Under 40. Over 40. 


Type. 

Total. 

With 

per- 

carditis. 

Total. 

Without 

per- 

oarditisi 

Congestive failure .... 

. 21 

8 

28 

7 

Acute rheumatic carditis , 

. 26 

16 

9 

2 

Emboli and thrombi 

7 

4 

10 

3 

Miscellaneous 

. 4 

3 

1 

0 

Subacute bacterial endocarditis 

. 23 

4 

20 

2 

Total 

. 80 

35 (43.7%) 

68 

14 (2 


It is also of interest that with increasing age there was a tendency 
for adhesive pericarditis to become less frequent (Table 8). Among 
80 cases under 40 years of age there were 35 with adhesive pericar- 
ditis (43.7 per cent) . In the 68 cases over 40 years of age there were 
only 14 with pericardial adhesions (20.6 per cent). There was a 
striking difference in the frequency of pericardial adhesions in the 
49 that died of congestive heart failure as contrasted with the group 
of 43 that died of subacute bacterial endocarditis. Fifteen of the 
former and only 6 of the latter show^ed pericardial disease. It is 
not surprising that the largest incidence occurred in those that died 
of acute rheumatic infection. In this group of 34 there w^ere 18 
instances of pericardial disease of wdiich 9 w’’ere acute processes. 
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This was to be expected because in an acute rheumatic infection 
of the heart, the pericardium, myocardium, and endocardium are 
frequently all involved. 

Summary and Conclusions. One hundred and forty-eight cases 
of rheumatic heart disease were studied to ascertain the cause of 
death. It was found that congestive heart failure accounted for 
only 33.1 per cent of the fatalities, acute rheumatic carditis for 
23 per cent, peripheral emboli and thromboses for 11.5 per cent, 
subacute bacterial endocarditis for 29 per cent, and 3.4 per cent 
died of miscellaneous cardiovascular accidents like angina pectoris 
or acute pulmonary edema. 

The groups of congestive failure and emboli and thromboses were 
the oldest, subacute bacterial endocarditis a little younger and 
acute rheumatic carditis the youngest. 

Those that had aortic valvular disease alone were the oldest 
(52.5 years). The mitral cases came next (42.8 years) and the cases 
with combination of aortic, mitral and tricuspid were youngest 
(30 to 35 years) . 

There were more than twice as many females as males dying of 
acute rheumatic carditis, the relation was reversed in the group 
dying of emboli and thromboses and the proportion was 3- to 2 on 
the side of males in the subacute bacterial endocarditis group. 

A past history of rheumatic fever or chorea was not found with 
equal frequency among the various groups. Although we believe 
that stenosis of any of the valves is, except in rare instances of 
congenital heart disease, practically invariably due to rheumatic 
infection, the multiform character of the early illness prohibits 
obtaining a positive past history in many instances. The greater 
the number of valves involved, the more frequently was a positive 
past history obtained. This is true for two reasons; such patients 
are more apt to have had more than one infection and they die at a 
younger age, so that the early illnesses are not forgotten. This 
explains why cases of aortic stenosis who die at an old age less fre- 
quently have a positive past history. 

In spealdng of valvular lesions in this review, except for those 
cases dying of subacute bacterial endocarditis, we mean stenosis to 
a greater or lesser extent. A striking finding was the great fre- 
quency of involvement of the aortic and tricuspid valves. When the 
tricuspid valve was involved, the mitral was always diseased as 
well, and frequently the aortic. 

Auricular fibrillation was almost invariable in the emboli and 
thrombi group, very common in those dying of congestive heart 
failure, much less common in the acute rheumatic carditis group, 
and practically absent in those who died of subacute bacterial 
endocarditis. The presence of mitral stenosis is the most common 
accompaniment of auricular fibrillation, although this irregularity 
occurs occasionally in patients who have only aortic stenosis. 
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Tile average iveiglit of the lieart of those dying with congestive 
failure was 617 gm., of acute rheumatic carditis or emboli and 
thromboses about 550 gm., and of subacute bacterial endocarditis 
449 gm. The average weight of the heart in cases of aortic stenosis 
was 669 gm., of mitral stenosis 474 gm., and of both 663 gm. When 
the tricuspid was involved in combination Avith other valves the 
aA^erage Aveight Avas about 550 gm. The presence of adhesive peri- 
carditis increased the aA^erage Aveight by about 120 gm. The 
average AA'eight of 43 cases AAUth adhesive pericarditis was 654 gm., 
and of 62 cases Avith a normal pericardium Avas 534 gm. 

Pericarditis AA'ith or AAuthout adhesions Avas less frequent in the 
older patients. It Avas most common in the group Avith acute 
rheumatic carditis, fairly frequent in those Avith congestive heart 
failure, and A^ery rare Avith subacute bacterial endocarditis. 
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PERORAL PULMONARY DRAINAGE. 

Natural and Therapeutic, With Especial Reference to the 

“Tussive Squeeze.”* 

By Chevalier Jackson, M.D., 

PnOPESSOn of bbonchoscopy, temple eniyebsity school of medicine, 

AND 

Chea^alier L. Jackson, M.D., 

PU0FES80B OF CLINICAL BBONCHOSCOPY, TEMPLE UNIVEBSITY SCHOOL OF MEDICINE, 

PHILADELPHIA, 

In presenting this subject Ave have no thought of making any 
comparisons between peroral and external surgical drainage of 
pulmonary suppurative foci; the decision as to the necessity for 
resorting to external surgery should be reached in the particular case 
by a consultation of the internist, or pediatrician, AA'ith the surgeon 
and, especially, the roentgenologist.' The findings of the bronchos- 
copist Avill often be helpful data at such a consultation. 

Natural Peroral Drainage. Mucosal surfaces, even in health, must 
drain. The natural means for remoA^al of normal as well as of 


* Road at the Meeting of the American Therapeutic Society, June 9, 1933. 
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pathologic pulmonary secretions are; (1) The cilia; (2) the bechic 
blast; (3) the tussive squeeze; and, possibly, (4) tracheobronchial 
peristalsis. 

Ciliary Drainage. It is unnecessary, before a group of eminent 
internists, to go into the fundamental details of ciliary drainage. 
The important fact is that the cilia waft upward the secretions, 
normal and pathologic, to a point where these secretions can be 
blown out by the bechic blast. 

Bechic Blast. Forcible expulsion of secretions by the bechic 
blast is limited to the larger tubes. There is no blast in the alveoli 
or bronchioles, and very little in small branch bronchi. 

The Tiissive Squeeze. This is the most powerful of all factors in 
natural peroral drainage. Yet it is the one apparently least con- 
sidered. For instance, a number of eminent authorities on dis- 
eases of the lungs have stated that cough is inefficient because under 
pathologic conditions of bronchial obstruction air cannot get into 
the distal part of the lung, and consequently cough is powerless 
to force out the obstruction! This is a fallacy. The distal part, 
in fact, all of the peripheral parts of the lung, are emptied by the 
tussive squeeze. Another author stated that while it is certain 
that bronchoscopic aspiration is beneficial, its mechanism is myste- 
rious because the aspirating tube cannot reach the periphery of the 
lung nor abscess cavities located therein. This author also ignores 
the tussive squeeze. In 110 articles in medical journals on closely 
related subjects, the authors give no evidence of a realization of 
the importance, or in many instances, even of the existence of the 
tussive squeeze. The tussive squeeze is the compression of the 
lung during cough. For purposes of illustration, a lobe of the lung 
may be likened to a sponge partially filled with water. When the 
sponge is squeezed, the water is forced out. Just so, when a lobe 
containing pus is compressed by the powerful bechic contraction, 
the pus or other fluid secretions are forced upward into the larger 
bronchi, whence they are removed by the bechic blast. It is not 
necessary that the lobe be solidly filled with pus; more or less air 
admixture is a help rather than a hindrance. The best simple 
illustration of the mechanics of the tussive squeeze is the florist’s 
bulb sprinkler. It is partly fllled with water; the florist compresses 
the bidb, the water is forced out; the florist does not immediately 
refill the bulb, he presses it repeatedly, each time forcing out some 
water that lingers notwithstanding the first squeeze; at each release 
of the bulb, air is drawn in, and as it is forced out fluid is carried 
with it. To continue the comparison, the effect of codcin on a patient 
trying to cough up pus might be compared to that of a drug paralyzing 
the florist’s haiid. The same may be said of the effect of phreniccctoiny. 

Our first observations of the mechanism of the tussive squeeze 
were made through the bronchoscope; we see them repeated every 
working day. We aspirate all visible pus from the larger bronchi; 
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working with the cough reflex unhampered by any anesthetic, cough 
is frequent; it quicldy forces up into view from the peripheral bronchi 
the pus they contain. Again and again this is repeated until the 
passages are emptied. There has been no necessity for putting 
either the bronchoscope or an aspirating tube down or out into the 
periphery of the lung; the pus is forced up into the. large bronchi. 
It is thus objectively demonstrated that there are two separate and 
distinct mechanisms concerned in peroral drainage by the cough 
reflex, the bechic blast driving out the pus, and the tussive squeeze 
that brings up the pus to the large bronchi where the blast may 
complete the expulsion. The tussive squeeze is a powerful ally of 
the cilia in natural peroral drainage; and of the bronchoscopic 
aspirator in therapeutic drainage. 

Inhibition of Natural Pulmonary Drainage by Viscosity. Viscosity 
and Stagnation. In doing bronchoscopy it is common to find quan- 
tities of thick, viscid secretion remaining in the lung after paroxysms 
of coughing, evidently secretions that the bechie blast could not 
expel.' When drawn out by a negative pressure of 4 or 5 pounds 
the viscosity is seen to be so great that the secretions will not run 
down in the glass collecting tube. This shows the viscosity of the 
newly formed exudate in the bronchi. The viscid, purulent secretion 
clings to the bronchial wall, resisting expulsion. 

Air Biibhles and Mucus Lessen Viscosity. The to-and-fro move- 
ment of air with the phases of respiration lessens viscosity somewhat, 
especially when the mucous secretions are normal in quantity, as 
they may be if the glandular cells are not yet damaged by post- 
inflammatory changes, nor their activity inhibited by codein or 
atropin. The mucus serves as a lubricant if it is not thickened 
by inflammation or drugs. But in certain inflammatory conditions 
the viscosity of the secretions is enormously increased by an increase 
in fibrin.^ 

The Bronchiectatic Septic Tank. The chief natural way of lessen- 
ing viscosity is to rot the thick tenacious pus.^ The saprophytic 
and other bacteria bring about this change just as they do in the 
contents of what the sanitary engineers call a septic tank.^ In 
sanitation, thick sewage can be changed to a thin fluid free from 
specific bacteria by giving a place, temperature and sufficient time 
for saprophytic bacteria to bring about the change. The secondary 
pathologic changes in the bronchial walls are a fearful price to pay 
for lessening viscosity, however, and in fact constitute a strong 
indication for bronchoscopically aspirating the secretions before 
they have time to rot; thus we eliminate the bronchiectatic septic 
tank. Like Nature’s amputations, the mortality attending lessening 
viscosity by septic tank methods is too high. 

Inhibition of Natural Postural Drainage by Drugs. It has been 
pointed out®’^’® that the cough reflex is the watch dog of the lungs, 
and that the indiscriminate giving of sedatives to lessen the cough 
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reflex is logically unsound and clinically pernicious. Nearly every 
medical graduate leaves school with the idea that cough, like 
hemorrhage, is a thing to be suppressed, and he has knowledge of 
the most powerful drugs that will suppress it. 

Opium Derivatives have a doubly pernicious effect in inhibiting 
natural peroral drainage; in the first place, they check the cough, 
which is Nature’s best method of expelling the pns laden with 
infective organisms; and, in the second place, opiates thicken the 
pus by checking the normal secretions that should thin it.®’® “ If 
the patient cough, give him codein” is a most pernicious order. 

Incidentally, it might be mentioned at this point, that many forms 
of cough will yield symptomatically more quickly to other forms of 
medication than to sedatives; for instance, the harassing cough 
of influenza will yield to alkalinization of tracheal secretion by 
internal administration of alkalies much more readily than to any 
sedative; and, moreover, the alkalinization of tracheal secretions 
puts them into better physical state for expulsion. 

Atropin is synergistic with opiates in inhibiting the production 
of serum and mucus that should thin the pus, therefore the routine, 
indiscriminate use of atropin is to be deprecated as theoretically 
illogical and clinically pernicious. Alone atropin is bad enough; 
combined with opiates it is worse; the combination becomes an ally 
of suppurative disease of the lung.®’® 

Inhibition of Natural Peroral Drainage by Operations. No one ques- 
tions the usefulness of external drainage of suppurative foci in 
suitable cases of non-tuberculous pulmonary suppuration. No one 
questions the good results obtained by phrenicectomy and artificial 
pneumothorax in suitable cases of pulmonary tuberculosis, but 
there is much clinical evidence to show that in many cases of non- 
tuberculous suppuration, these tv'o procedures, artificial pneumo- 
thorax and phrenicectomy, are alike in that they cripple natural 
peroral pulmonarj" drainage by annihilation of the bechic blast and 
the tussive squeeze. There is some bronchoscopic evidence to show 
that the efiiciency of the cilia is also affected unfavorably by these 
procedures. We realize that both pneumothorax and phrenicec- 
tomy have a large field of usefulness, but we have seen so many 
patients made worse by both these procedures, that we would urge 
they be not applied to non-tuberculous pulmonary suppuration 
without the most careful consideration. 

Therapeutic Peroral Drainage. Postural. This is a well known 
and important adjunct to medical care and management; there are 
few or no contraindications to its use. Its efficiency is very much 
less when tlie pus, or secretion, is of such high viscosity that it 
will not run downward when the collector is inverted;^’® but this 
does not mean that it is altogether useless; even in such cases it helps. 

Continuous Peroral Drainage. Moore® perfected a means of in- 
serting through the mouth and larynx a vertebrated metallic tube 
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to be left in situ continuously, or for long periods of time. It 
promises to be useful in some cases. 

BroncJioscopie Removal of Obstruction to Peroral Drainage. Ob- 
viously, bronchial obstruction, when present, frustrates peroral drain- 
age. The only way to determine the character of the bronchial 
obstruction is by diagnostic bronchoscopj’^ and in most cases the 
only way to remove the obstruction is by means of instruments 
passed through the bronchoscope. Tumors, benign or even histo- 
logically malignant; compression stenosis; granulations; edema; 
fibrous stenosis; plugs of semisolid and crusted secretions; blood 
clots— all these conditions can be efficiently dealt with bronchoscop- 
ically with the restoration of a channel for peroral drainage.^ 

Bronchoscopic Aspiration. In peroral bronchoscopic aspiration 
we have the most powerful adjunct to medical care and management 
that has ever been discovered. The efficiency of the method has 
been demonstrated in so many thousands of cases, in the hands of 
so many different bronchoscopists, as to leave no room for doubt. 

Medical Care and Management. Every patient bringing up pus 
from his lungs needs medical care and management. It is appalling 
to see the number of persons with productive cough who go about 
with apparently little thought by themselves or their family physi- 
cian as to just ^yhat this symptom means. In a considerable per- 
centage of the cases the patient could be cured by careful attention 
to diet, environment, and increased hours of rest in bed out-of-doors, 
along with careful attention to peroral pulmonary drainage. 

Summary. 1. These observations were made with a view .to an 
analysis of the factors concerned in (natural) peroral drainage. 
No comparisons are drawn between peroral and external surgical 
drainage. 

2. Natural peroral drainage is by ciliary action, bechic blast 
and tussive squeeze. When bronchoscopy is done without abolition 
of the cough reflex by anesthesia on a patient with peripheral sup-, 
puration it is always noted that, after the pus is bronchoscopically 
aspirated from the larger bronchi, fresh pus appears each time the 
patient squeezes the affected lobe by cough. This is repeated until 
the lobe is well drained of pus. 

3. The tussive squeeze is naturally more or less intermittent, but 
it is vastly more efficient than ciliary action in dealing with pus of 
high viscosity. 

4. Natural peroral drainage is inhibited by viscosity. Viscosity 
is lessened partly by permeation Avith air bubbles in the to-and-fro 
passage of air by the intermittent tussive squeeze, but chiefly by 
the “septic tank” process. 

5’ In the bronchiectatic septic tank, pus of viscosity too high to 
be expelled by the bechic blast, after it is brought up to the larger 
bronchi by the tussive squeeze aided more or less by ciliary action, 
is changed to thinner fluidity by putrefaction. This lessening of 
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viscosity enables expulsion by the bechic blast. The by-products of 
putrefaction are harmful to the bronchial walls so that, like Nature’s 
amputations, the process is crude and the results leave much to be 
desired. 

6. Promotion of peroral drainage is an essential aid to medical 
care and management in non-tuberculous suppurative diseases of 
the lungs. 

7. Our observations lead us to believe that the best peroral 
drainage is obtained by attention to the following considerations: 
(1) Omission of drugs, like opiates and atropin, that inhibit the 
bechic blast, the tussive squeeze and the action of the cilia, or 
thicken secretions; (2) omission of operations like phrenicectomy, 
which also interfere with the bechic blast and tussive squeeze; (3) 
postural drainage (assisted to the utmost by the tussive squeeze), 
twice or three times daily, the patient selecting the times when he 
feels the greatest inclination to cough ; (4) bronchoscopic clearance 
of all obstructions in the tracheobronchial tree at intervals of a week, 
more or less, according to indications. In the interim supplemen- 
tary catheteric aspiration and medication may be carried out daily 
without the bronchoscope if desired. 
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THE EFFECT OF PITUITRIN INJECTIONS ON BLOOD PRESSURE 

IN MAN. 

By William M. Moffat, M.D., 

ATTEN'DIKG PHYSICIAN, DEPARTMENT OF MEDICINE, SANTA BARBARA COTTAGE AND 
ST. FRANCIS HOSPITALS, SANTA BARBARA, CALIF. 

(From the Santa Barbara Clinic.) 

In 1895 Oliver and Schiifer* reported a rise in blood pressure in 
anesthetized animals following intravenous injection of extracts of 
the ]iituitary gland. Three years later Howell- showed that this 
efi'eet was due to the posterior lobe of the gland. This finding has 
since been confirmed by many investigators. But constantly 
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recurring in medical literature is the assumption that when injected 
intramuscularly into the imanesthetized human the same pressor 
action is obtained. 

Yet as long ago as 1913 van den Veldeir'* said that he observed 
no constant and striking rise in systolic pressure after injecting 
therapeutic doses of pituitary extracts intramuscularly into man, 
A year later Behrenrotld was unable to establish any definite and 
constant change in blood pressure following intravenous injections 
into man. In 1917 Schmidt^ published his results in a series of 
15 febrile patients. He injected 1 to 1.5 cc. of pituitrin (Parke, Davis 
& Co.) intramuscularly and was unable to establish any constant 
effect on systolic pressure. He observed, however, that the diastolic 
pressure rose in the majority of cases, reading its maximum in 30 to 
45 minutes and in some instances amounting to 15 mm. Hg. or 
more. In 1928 Ward, Lyon and Bemis,® studying the comparative 
effects of oxytocin, "vasopressin” and pituitrin on obstetric cases after 
delivery, recorded the blood pressure at 3 intervals of 5, 10 and 
15 minutes after intramuscular injection, and although they show 
a graph of a selected case with a rise of pressure following pituitrin, 
yet their graphs showing the average of 48 cases with 1 ampule 
dosage and 12 cases with 2 ampules dosage fail to show any signifi- 
cant change in pressure after pituitrin. They do not state how 
soon after labor the injections were made nor what anesthetics 
the patients were given. 

The effect of anesthesia on the action of posterior pituitary 
extracts in animals has recently been brought to light. In 1929 
Gruber,'^ experimenting with the pressor fraction of pituitrin, 
"vasopressin,” since renamed pitressin, found in dogs anesthetized 
with chloretone a rise in pressure following intraA^enous injection, 
but in unanesthetized dogs, a fall. In a series of publications during 
the past 3 years from the Department of Pharmacology of McGill 
University,® Gruber’s results have been confirmed. In the most 
recent of these, published since the hereAvith presented investigation 
was completed, it is stated that their experiments "shoAv conclusively 
that a fall in blood pressure is the predominating eft'ect of the 
intravenous injection of pituitary extract in the normal unanes- 
thetized dog.” It is also suggested that the fall in pressure is due 
to constriction of the coronary bloodvessels AAdiich more than offsets 
the peripheral A^asoconstriction tendency to raise the blood pressure. 

In spite of this evidence the statement still stands in the latest 
edition of NeAv and Non-official Remedies® that "the intraA^enous 
or subcutaneous injections of preparations of the posterior lofie are 
folloAved by an increase in blood pressure which is maintained over 
a considerable period.” And manufacturers of posterior, pituitary 
extracts still often advise its use in patients with hypotension or in 
shock to raise the blood pressure, and still give hypertension as a 
contraindication to its employment. 
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Procedure. The present study ^Yas undertaken in order to deter- 
mine whether or not there was any constant effect following the 
injection of posterior pituitary extract into man in the manner 
ordinarily employed and in the usual therapeutic dose. Obstetrical 
pituitrin (Parke, Davis & Co.) was injected deep into the muscle, 
the dose being 1 cc. Sixty-two patients of both sexes, ranging in 
age from 8 to 56 years, were employed. The initial systolic pressure 
ranged from 82 to 218 mm. Hg.; the initial diastolic from 58 to 
110 mm. In all but a few cases the patients were given 0.3 cc. 
pituitrin (0) on the day before the test in order to eliminate so far 
as possible psychic effects and to guard against possible allergic 
reactions. The results are shown in the accompanying charts. 


Chart I. 



Pcsulfs. Chart I shows the number of cases observed at intervals 
of from 2 to 60 minutes after injection of pituitrin, and the average 
pulse rate, systolic and diastolic blood pressure and pulse pressure 
of the (iases observed at each time interval compared with the 
averages of this same group of individuals before injection. The 
systolic pressure averaged slightly higher only at 2 minutes after 
injection, Avas unchanged from the initial pressure 5 minutes after 
injection, but constantly thereafter and up to 60 minutes was 
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slightly lower than before injection. The diastolic pressure ivas 
somewhat higher at 2 and 5 minutes after injection and thereafter 
practically unchanged. The pulse pressure was somewhat decreased 
at all time intervals. 

Chart II shows the percentage of rising, falling and unchanged 
pressures; also the greatest variations above and below the initial 
pressures^ and the average rise or fall in pressure at each interval 
after injection. Slightly more than half of the patients showed a 
rise in systolic pressm’e 2 minutes after injection but thereafter the 
percentage rapidl.y diminished; at 30 minutes only 10 per cent were 
above the initial pressure. The diastolic pressure was raised in 
three-quarters of the cases at 2 minutes, but this percentage pro- 
gressively decreased and, from 15 minutes on, more patients showed 
a fall than a rise. The greatest rise at any time in systolic pressure 
was 42 mm. Hg., and the greatest fall 44 mm.; in diastolic 24 mm. 
rise and 16 mm. fall. These figures were the exception. Few of 
the patients showed variations at any time of more than 2 mm. 
to 6 mm. The most suggestive figures are those in the average rise 
or fall tabulation. This again brings out the decreased pulse pres- 
sure following pituitrin injection, but this, except during the first 
few minutes, is brought about by a fall in systolic pressure. 


CiiAnT II. — Numbeu op Individuals Observed, 62. 
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S = Systolic. D = Diastolic. 


Chart III shows the averages in 13 patients with an initial sys- 
tolic pressure of 100 mm. or below and Chart IV in 3 patients with 
an initial pressure of 198 mm. or higher. In Chart V the average 
rise or fall in the low and in the high blood pressure groups is shown 
in comparison with these averages in the whole group. In the 
hypotensive group the initial rise in systolic pressure was greater 
and longer sustained while the later fall was less; the diastolic was 
also higher in the early stages but its later fall was somewhat greater 
than was the case in the whole group averages. In the hjqDcrtensive 
group on the contrary the average systolic pressure was at no time 
higher than the initial pressure and from 10 minutes onward showed 
a marked fall; the diastolic was not so consistent, but in general 
after the 10 minute observation showed greater fall than in either 
of the other groups. 
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Ghaut V. — Nttmeer of Individuals Observed, 62. 
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S = Systolic. D = Dia-stolic. 


Additional Observations. The average pulse rate showed a slight 
drop 2 minutes after injection in all groups, but the changes there- 
after were so slight and inconsistent that they lack significance. 

In 36 per cent of the patients the temperature rose slightly during 
the test, in 50 per cent it fell and in 14 per cent was unchanged. 
The average for the whole group, however, was 98.3° F., both 
before injection and at the end of the test period. 

In 13 patients (21 per cent) there was an intestinal reaction, 
consisting of cramps, followed by a bowel movement. This occurred 
as early as 8 minutes after injection and as late as 60 minutes, 
averaging about 20 minutes. 

In the hypertensive group no ill effects of any kind were observed. 
Two of the patients said that they felt better than usual at the 
end of the test period while the third, who was the individual 
showing the greatest drop in pressure, complained of a slight 
headache. 

The fact that in the hypertensive group the fall in systolic pressure 
was so marked and so immediate as compared with the normal 
and hypotensive groups raises the question as to whether in these 
particular hypertensive individuals arteriosclerosis was more exten- 
sive in the peripheral vessels than in the coronary vessels and 
consequently the constriction produced by pituitrin comparatively 
greater in the coronary than in the peripheral vessels, whereas in 
those with normal bloodvessels the constriction was more nearly 
equalized. Further study of the effect of pituitrin on a larger group 
of hypertensive individuals is now under ivay and is being supple- 
mented with electrocardiograms taken before and after pituitrin 
injection. 

Summary. 1. One cubic centimeter of obstetrical pituitrin was 
given by intramuscular injection to 62 individuals and the blood 
pressure observed at 9 intervals of from 2 to 60 minutes. 

2. No constant changes in blood pressure were observed. 

3. In a few individuals there was a marked change in blood 
pressure, but this was as often downward as upward. 

4. In the majority of individuals there was little or no change. 

5. The general trend of the blood pressure was, except for a slight 
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transient rise immediately following injection, downward rather 
than upward. 

6. This downward trend was more marked in the systolic than in 
the diastolic pressure resulting in 

7. A slight but constant decrease in pulse pressure. 

8. In general, the higher the initial pressure, the greater the fall 
following injection of pituitrin, and 

9. The possible mechanism of this greater fall in hypertensive 
individuals is suggested. 

Conclusions. 1. Intramuscular injection of pituitrin (1 cc. Parke, 
Davis & Co. obstetrical) into man is not followed by any constant 
change in blood pressure. 

2. T\Tiere change is observed, it is more often a fall than a rise. 
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STENOSIS OF THE PULMONARY CONUS AT THE LOWER 
BULBAR ORIFICE (CONUS A SEPARATE CHAMBER) 

AND CLOSED INTERVENTRICULAR SEPTUM. 

WITH TWO ILLUSTRATIVE CASES.* 

Case l. with Dextroposition of Aorta and Aneurysm op 
Interventricular Septum, all Fetal Passages Closed. 
Case 2. With Patent Foramen Ovale and Subacute Infective 

Endocarditis. 

By W. W. E.4K1N, M.D., 

ASSISTANT DEMON8TRATOK OF CLINICAL MEDICINE, 

AND 

M-iude E. Abbott, B.A., M.D., 

ASSISTANT niOFESSOR OF MEDICAL RESEARCH, MC GILL UNIVERSITY, 
MONTREAL, CANADA. 

(From the University Clinic, -McGill University, and the Children’s Memorial 

Hospital.) 

A WELL-DEFINED liut rather uncommon tj^pe of pulmonary 
stenosis is that hi which the constriction is situated at the lower 
hiilbar orifice qf the infnncUbidum, which structure is expanded above, 

* Presented before the meeting of the jVmcrican Association of Pathologists and 
Bacteriologists, Washington, D. C., Jlay 9. 1933. 



Fig. 1. — (Case 1.) Lateral view of head and upper part of body of patient 
showing vestiges of loft auricle with slit-like canal opening and nodule of carti- 
laginous tissue at tip of mastoid, also abnormally low distribution of hair on the 
nape of the neck. 



Fig. 2. — (Case 1.) Roentgen ray of heart showing great increase in transverse 
diameter due to dilatation of right auricle and marked hypertrophy of right ven- 
tricle, the latter forming the lower fourth of the right cardiac shadow. Broaden- 
ing of the shadow to right in region of great vessels suggesting dilated superior 
vena cava and marked prominence of pulmonary arc due to dilated conus at A. 
The aortic knob is also prominent. 






II 


II] 


Fig. 3. — (Case 1.) Electrocardiogram showing right axis de\dation and increased 
amplitude of Q.R.S. deflections. Large "P” deflections are seen in Leads I and II. 
The P-R interval is 0.24 seconds. 


I, 



Fig. 4. — (Case 1.) Stenosis of pulmonary conus at lower bulbar orifice with 
complete closure of all fetal passages, a, anterior ^^ew of heart showing re- 
lations of great vessels at the base and the conus of right ventricle laid open. 
Mote thickened endocardium lining triangular cavity and minute conus orifices 
communicating with sinus of ventricle also hypoplasia of pulmonarj' valve and 
trunk and dilated ascending aorta; b, interior of aortic vestibule. Note slight 
dextroposition of aorta and aneurysmal pars membranacea; c, right chambers 
laid open to show interior of sinus portion of right ventricle. Note massive simple 
hj'pcrtrophy and fibrosis of musculature of right ventricle and minute conus orifices, 
also anomalous chordae in right auricle. Specimen No. 10451 in the Medical 
Museum of McGill University. Drawing by Mrs. H. Thomson. 




a 
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Fig. 5. — (Case I.) Sections through myocardium of right ventricle in vicinity 
of stenosed bulbar orifice, a, low power view showing diffuse fibrosis of myocar- 
dium and sclerosis of vessels supplying fibrosed areas. Mallory’s phosphotungstie; 
b, the same, high power view; c, the same showing curious asymmetrical hyi>er- 
plasia of intimal lining of arteriole in fibrosed area; d, the same. Sclerosis of 
arteriole. High power. Elastic tissue stain. 




Fig. 6. — (Case 2.) Roentgenograph of heart showing widening in region of right 
auricle, small aortic knob and some enlargement in region of pulmonary conus. 



Fig. 7. — (Case 2.) Stenosis of pulmonary conus at lower bulbar orifice. Ven- 
tricular septum closed. Infective endocarditis (S. ^•iridans) of pulmonary cusps 
and margins of conus orifice. Case of Dr. Wm. Thalhimer. Drawing bj^ P. M. 
Lariviirc from the siwcimen in the Medical Museum of McGill TJniversity. 
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forming a scparalc chamber, from the distal end of which the pul- 
monary artery, usually unchanged- in caliber and supplied with 
3 normal semilunar cusps, is given off. This condition was first 
differentiated from other forms of pulmonary stenosis by Keith,^ 
who found among 270 malformed hearts that he examined in the 
different London museums 19 instances of this anomaly. In his 
further study of the fate of the reptilian bulbus in the human heart 
he laid stress upon this type of malformation as indicating delayed 
involution or arrest of development of this structure at that early 
stage of embryonic life in which it exists as a separate cavity. 

The bulbus cordis is that part of the primitive cardiac tube 
which lies between the common ventricle and the pulmonary aorta 
in the embryo between the 4th and 5th weeks of development. 
It represents a stage that is seen as a permanent condition in 
fishes, notably teleosts and elasmobranchs, and in certain reptiles. 
The fate of the bulbus, as pointed out by Greil, Keith and others, 
is incorporation into the musculature of the ventricles, with dis- 
appearance of its constituent on the left side, the blood passing here 
directly into the systemic aorta, Avhile on the right side It persists 
• as the infundibulum of the latter ventricle. Visible vestiges of the 
bulbus are seen in the adult heart in the great septal bands of the 
right ventricle and in the outer Avail of the pulmonary conus. In 
the human heart the function of the incorporated bulbus is still, in 
the opinion of Keith and other anatomists, like that of Amphibia 
and Keptilia to provide a safeguarding of the capillary system of 
the lungs from raised and prolonged elevations in blood pressure. 
As the systolic pressure rises the valvular mechanism of the bulbus 
tends to shut off the pulmonary circulation. More recently, 
Spitzer has made the further suggestion that these eases as Avell as 
those, of the so-called “tetralogy of Fallot” are explained by an 
incomplete torsion of the bulboventricular end of the primitive 
'cardiac tube, Avhich, he belieA^es, leads secondarily to a persistence 
of the right “reptilian” aorta and to an obliteration of the so-called 
left aorta of the normal human heart. A discussion of this ingeni- 
ous and fruitful theory is beyond the scope of the present article. 

In most cases of stenosis at the loAver bulbar orifice Avith persistence 
of the pulmonary conus as a separate chamber, a defect of the 
interventricular septum with some dextroposition of the aorta is 
associated, and this combination is to be expected, since normal 
inAulution of the bulbus takes ]>lace in early embryonic life before 
the cardiac septa have closed or normal torsion of the great trunks 
has taken place. The 2 cases here presented are of exceptional 
interest from this standpoint in that in both ihe inferventricnlar 
septum is closed. In Case 2 (Fig. 6), there is no other associated 
anomaly except a Avidely patent foramen OAule, the interventricular 
septum being entire and the great trunks normally placed. In 
Case 1 (Fig. 4), hoAvever, a definite dextroposition and tAvisting 
upon itself of the aorta is present and there is also a distinct thin- 
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ning and aneurysmal bulging of the interventricular septum just 
anterior to the undefended space. Case 1 is further remarkable 
and, indeed, unique in the literature in that there exists here com- 
plete closure of all fetal openings, the foramen ovale and ductus 
arteriosus being both quite impervious and the interauricular and 
interventricular septa entire, in the presence of an almost complete 
obliteration of the lumen of the right ventricle betv'een the sinus 
and conus at the situation of its “lower bulbar orifice.” Thus the 
only avenues whereby venous blood could reach the lungs for 
aeration were the minute apertures in the musculature of this 
chamber described below (Fig. 4, orifices A and B). The result 
has been on the one hand an enormous ventricular hATJertrophy 
behind the constriction with an extreme myocardial fibrosis and 
obliterative endarteritis of the coronary arterial radicles supplying 
the sclerosed areas; and on the other a hjqioplasia of the otherwise 
well-formed pulmonary artery and valves, due to the small amount 
of blood transmitted to this vessel. 

Where a defect of the interventricular septum is present, as in 
most of the cases of this type of conus stenosis in the literature, as 
also when other cardiac and grave somatic malformations Avere associ- 
ated (as incur Case 1), a congenital origin of this anomaly may 
be safely assumed and Sir Arthur Keith’s explanation of it as a de- 
layed involution of the bulbus cordis with “ persistence of the loAver 
bulbar orifice” may be accepted as presenting at least a satisfactory 
hAq^othesis. In those cases, however, in which there is no defect of 
the interventricular septum nor any other cardiac anomaly except, as 
in Case 2 (Fig. 6), a widely patent foramen ovale, the question as 
to the possible inflammatorj'^ origin of the constriction in the lower 
part of the conus must be considered. The fact that histologic 
examination of the musculature of the right ventricle in this latter 
case showed no fibrosis or other evidence of old inflammation 
argues against such a contention, and for this and other reasons 
it seems to us probable that this also falls into the congenital 
category. An exhaustive search of the literature has revealed 
only 2 other cases of this type of bulbar stenosis without associated 
septal defect, those reported by Lafitte- and by Clarke.® Both were 
in young women, aged 21, and in both the ventricular septum was 
entire and the foramen ovale widely patent. Clarke’s case resembled 
our Case 2 in exhibiting extensive streptococcal vegetations. Follow- 
ing is the report of the 2 remarkable cases here presented ; 

Case Abstracts. Case 1. — (From the Cardiac Sendee of the Children’s 
^Memorial Hospital.) Stenosis of puhnonanj conns at lower bulbar orifice, 
the conns forming a separate chamber xeith closure of all fetal openings and 
ventricular septum entire. Dcs:tropos{lion of aorta with aneurysm interventric- 
nlar of septum but no ventricular .septal defect. Massive simjde hypertrophy 
of right ventricle. Multiple .somatic defects. 

A boy, aged 12, was admitted to the Royal Victoria Hospital on Decem- 
ber 2G, 1930, with a history of heart disease since birth. It was definitely 
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noticed that at 2 years of age, while running about and climbing stairs, he 
l)ecame very sliort of breath, cj'anosed about the lips and tired easily. 
Though he did not take strenuous exercise or indulge in the usual games, 
he was considered to be in fair health until the present time. For 5 years 
he had been at an institute on account of his poor hearing and speech. 
About 2 weeks previous to admission, the principal had noticed that his 
appetite was poor, and that he was not as interested in Iris surroundings 
as usual. He next complained of general pain and malaise with some 
precordial pain, and 4 daj's later (December 24) it was noticed that his 
face was greatlj’’ swollen and that there was generalized edema of the body 
and scrotum. The condition had become progressively worse. There 
was no history of sore throat, nasal discharge or “cold” prior to the onset 
of edema. He had had a purulent discharge from both eyes intermit- 
tentl}^ since birth, more marked on the right. There was no past liistory 
of previous edema nor of rheumatic fever or chorea, convulsions, jaundice 
or hemorrhage. The tonsils and adenoids had been removed at 3. He 
was subject to “colds,” and had measles at 6. His family history was 
negative; two brothers are alive and well. 

Examination revealed marked edema of the face, lower sacral region 
and extremities; also ascites. He was very dyspneic, the lips, face, hands 
and fingers were moderately ej'^anosed and there was definite clublDing of 
fingers and toes. Temperature normal. There was a purulent discharge 
from both eyes with a congeniial papilloma of the right conjunctiva bulbi 
at the limbus, which had incited a chronic conjunctivitis. 

He had likewise a purulent discharge from both ears. There was also a 
bilateral cleft of the hard palate, not perforated. The soft palate was intact. 
His intelligence was somewhat IdcIow normal. There was also a congenital 
absence of both external ears (Fig. 1). The auricles were represented only 
by small nodules of cartilaginous tissue, on the right side located close to 
the opening of the meatus; on the left, more posteriorly just over the tip 
of the mastdid and 1 inch behind and above the slitlike canal opening. 
T his opening existed on either side as a linear slitlike orifice, about f inch 
from above downward. The canal itself was much narrowed as it extended 
inward and upward at an angle of 45 degrees; on the left side to 1 mm. in 
diameter and on the right to 2 mm. A probe could be passed on either 
side for a distance of inches. 

There was a marked increase in venous pressure: the jugular veins were 
engorged and showed visible pulsation. The pulse was regular, of small 
volume and there was no evidence of arterial thickening. Blood pressure 
was 92 mm. systolic and 70 mm. diastolic. Pronounced systolic thrill 
was present over the midprecordium, felt most strongly over the 3d and 
4th interspaces at the left sternal border. At the level of the 3d rib the 
area of substernal dullness was increased. The heart was enlarged to 
9.5 cm. to the left, 4.5 cm. to the right of the midsternal line. The sounds 
were well heard with a loud, rough, blowing systolic murmur of maximum 
intensity at the level of the 4th left interspace. It radiated from that 
point with diminisliing intensity, being audible in the axilla and faintly 
in the back. The pulmonarj'^ and aortic second sounds were clear. Roent- 
gen ray of chest at 6 feet (Fig. 2) showed the heart greatly enlarged both 
to right and left, with -widening of the shadow in the region of the great 
vessels and a ^oblike prominence of the pulmonary arch. The electro- 
cardiogram is shovm in Fig. 3. 

Fluid was present at both the lung bases. The liver was greatly enlarged, 
but there Was no definite pulsation. Ascites was present. The urine 
showed a specific gravity of 1022, a trace of albumin on admission only 
and occasional granular casts. The blood Wassermann was negative and 
the count showed R.B.C., 4,650,000; W.B.C., 8400; hb., 80 per cent. 

He was discharged on Februarj’- 20 to a convalescent home and read- 
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mitted on March 20. In the interval he had had recurring attacks of 
extreme cyanosis, but examination at this time showed the cardiac condi- 
tion unchanged, though the enlargement of the liver had increased. On 
March 28 a fluoroscopic examination was made by Dr. Hugo Rosier, who 
reported as follows; “There is great enlargement of the heart to the right 
and left. The right contour is rounded, erddently produced bs”^ a dilated 
right auricle. The lung fields are clear and the puhnonarj’' vessels at the 
liilum are not enlarged. The shadow above the heart is broadened, and 
there is a shadow along the left border suggesting a dilated superior vena 
cava (?).” 

He was discharged from the Royal Victoria Hospital on March 28 and 
was admitted to the Children’s Memorial Hospital on June 17. His con- 
dition was essentially the same, except that cyanosis and generalized edema 
were now extremely marked and he took little interest in his surroundings. 
By paracentesis of the abdomen 3000 cc. of fluid was withdrawn. The 
urine showed a specific graxdty of 1015, but no albumin or sugar present. 
Examination of the blood showed the urea nitrogen to be 52 mg. per 100 cc. ; 
creatinin, 2.22 mg. per 100 cc.; R.B.C., 5,500,000; W.B.C., 7400; hb., 80 
per cent. He continued in this condition and died on July 9, 7 months 
after the sudden onset of circulatory failure. 

Aidopsy. (Children’s Memorial Hospital.) There was extreme anasarca 
and a large accumulation of clear yellow fluid in the peritoneal cavity and 
left pleural sac. The lungs were collapsed and small, especially the left 
side, and the much hj^pertrophied heart occupied the greater part of the 
thoracic cardty {vide infra). The liver projected below the costal margin 
for 5 inches in the right mammary line, its surface was coarsely granular 
and the edge was thin as from long-standing passive congestion. It was 
densely adherent to the right abdominal wail by fibrous adhesions. 

Microscopic examination showed passive congestion of the lungs, spleen 
and kidneys and advanced cardiac cirrhosis of the liver, cloudy swelling 
of the kidneys and an old perisplenitis with degeneration and fibrosis of 
adrenals. 

Detailed Description of Heart. (M. E. A.) (Fig. 4.) Appearance in situ: 
The heart laj' almost transverseb” in the thorax vdth the huge ventricular 
part next to the diaphragm. The greatly dilated right auricle arose per- 
pendicularlj' on the right to a height of 6 cm. above the a-v groove, encircling 
the large aorta on the right and its auricular appendage, and curving for- 
ward anteriorly to the median line. A very deep a-v groove separated 
the muscular shoulder of the right ventricle from the right auricle and 
the root of the right auricular appendix. In the depth of the hollow so 
formed was seen arising in the median line a very large arterial trunk, the 
aorta, which was elongated in the ascending and first part of the transverse 
arch, and, bulging to the right, turned sharply to the left and gave off from 
the left upper angle of the transverse arch the great vessels in their normal 
relations but crowded together. An anomalous artery (? left vertebral) 
arose between the left carotid and subclaxdan. In front and to the left 
of the aorta was the prominent elevation seen in the Roentgen ray which 
proved to be the collapsed and thin-walled dilated conus of the hypoplastic 
puhnonarj' arterj'. 

On laj'ing open the heart the huge right auricle was seen to have hyper- 
trophied walls 0.5 cm. thick. The Eustachian valve, guarding the I.V.C. 
orifice, was a large semilunar structure, 3 cm. long bj' 1.3 cm. vide, and 
presented a curious reticulated structure, but not fenestrated. The 
Thebesian valve was represented by a fine cord crossing the coronary 
sinus from the lower edge of the Eustachian valve to the tricuspid orifice, 
■wluch sent off from its center a single branching filament inserted bj' tv'o 
attachments to the jiosterior borders of the coronarj" sinus orifice. Another 
anom.alous chorda, 3 cm. long, crossed the cavity of the right auricular 
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appendix from above downward to be inserted in the wall of the right 
auricle about 1 cm. above the marginal tricuspid segment. The foramen 
ovale was comi^letcly closed and the annulus ovalis well formed. 

The right ventricle ])ossessed an enormously thick wall, 2.5 cm. in parts, 
until a small cavity and much hypertrophied columnai carneai. The endo- 
cardium was greatly thickened. The conus at first appeared to be com- 
pletel}’’ separated from the sinus by the heavy muscular trabeculai forming 
the thick anterior Avail of the latter. Closer observation, hoAvever, disclosed 
a small ovoid foramen AAnth tendinous edges, 5 cm. in its longest diameter, 
situated in the anterior AAAall of the A^entricle, 2 cm. beloAV the junction of 
the septal and infundiliular tricuspid segments and 3 cm. from the apex. 
This orifice perforated the musculature and led into the lower angle of the 
conus, Avhich thus formed a triangular and entirely separate chamber Avith 
the apex directed doAATiAA’’ard, 2.5 cm. in depth and 4.5 cm. in circumfer- 
ence at its base, just beloAV the pulmonary valve Avhere it burrowed some 
distance into the musculature to the right and anteriorly. The walls of 
this conus chamber Av'ere 1 cm. thick and lined by tliickened endocardium, 
differentiated at its lower angle into some fine strands resembling chordfe 
tendinece which Avere attached to the margins of two minute channels leading 
doAvnward between the trabeculae and emerging into the sinus of the right 
A'entricle near its apex. The pulmonar}’’ cusps, 3 in number, were smaller 
than normal and inserted abnormally deep in the musculature of the conus, 
but thin and healthy. The pulmonary orifice was 3.5 cm. in circumference 
and A\ithout constriction or stenosis, but both it and the artery were dis- 
tinctly hjTDoplastic, the latter being A'-ery tliin-walled and only 3 cm. in 
circumfereiice. The ductus arteriosus was entirely closed, a faint scar on 
the interior of the aorta opposite the origin of the left subclavian artery 
remaining to mark its site of obliteration there. 

The left auricle was a roomy chamber, about half the size of the right, 
lined Avith tliickened endocardium, and walls somewhat hjTiertropliied 
(0.5 cm, thick) but was otherwise normal. The mitral valve and orifice 
Avere normal in size and appearance. The left ventricle was small in com- 
parison AAith the right, Avith walls 1 cm. thick. The aorta was thick- 
Avalled and some 4 cm. in circumference. It was tAvisted on its axis and 
dextroposed to the right, its left anterior cusp being apposed posteriorly 
to the right posterior pulmonary cusp with its right anterior and posterior 
cusps entirely to the right of the pulmonary artery. _ The undefended space 
was large, Avith its anterior border below the junction of the left anterior 
and posterior aortic cusps. The interventricular septum was closed, but 
the area just anterior to the undefended space was membranous, indicative 
of a defective development. At this area it bulged forward and doAvnward 
into the right ventricle just at the junction of the septal and infundibular 
cusps of the tricuspid valve, forming a channel which ended blindly behind 
the thickened endocardium lining the sinus, 2 cm. above the conus orifice. 

A histologic study of the myocardmni of the right and left ventricles was 
carried out with the land assistance of Dr. L. J. Rhea, pathologist to the 
Children’s Memorial Hospital and the follovung interesting findings were 
described; 

Right ventricle (longitudinal section taken from the attaclunent of the 
tricuspid valve to the apex through the entire tliickness of the posterior 
Avail) : The endocardium shows some localized^ areas of thickening and 
fibrosis. There is a general increase of connectiA'-e tissue throughout the 
myocardium and in addition there are numerous focal areas of fibrosis 
wHch vary in extent from a moderate degree to one which almost com- 
pletelj'' replaces the musculature. In these patches of extreme fibrosis the 
surAuving muscle fibers show marked atroph 3 '^ (Fig. 5, a, b). The fibrosis 
has no fixed relation to anj’- particular area of the m 3 "ocardium but is more 
marked in the region subjacent to the endocardium, extending inward for 
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some distance beneath this and gradually fading away in the surrounding 
musculature, and it is most extreme toward the apex and in the xdcinity 
of the abnormal “bulbar” orifice. The muscle fibers in the areas relatively 
free from fibrosis show hjTpertrophy and some degeneration. 

Vascular changes: Associated with the focal areas of fibrosis in the myo- 
cardium is a marked degree of sclerosis of the coronar 3 '^ branches supplying 
the part. This sclerosis is much less pronounced in the less fibrosed areas 
but reaches an extreme degree in the arterioles that suppty that part of 
the myocardium described above as being the seat of the most advanced 
connective tissue replacement. In some arterioles the sclerotic change 
involves the entire circumference of the vessel, the lumen of which is 
almost obliterated; in others this is limited to one side of the arterial wall 
(Fig. 5, c). One of the vessels that presents the most marked lesions is 
situated just beneath the endocardium and is separated from this on either 
side by thin trabeculse of muscle bundles (Fig. 5, d). 

The pericardium is tliickened in some places and one area of intense 
fibrosis with a small sclerosed arterj"^ in its center is seen. On the whole, 
however, it shows relativelj’^ little change. 

Left ventricle: The myocardium is relatively normal, only a slight 
degree of fibrosis being present. The arterioles are likewise normal except 
in the case of a few isolated branches possibly derived from the right coro- 
nary circulation, which show a moderate degree of intimal thickening. 

Intervenlricidar septum: Sections taken at the base in the region of the 
bundle of His show the same extensive fibrosis of the myocardium directly 
underl 3 dng the endocardium on the side of the right ventricle and undoubt^ 
edlj’^ some of the fibers passing down in this situation must have been caught 
in this scar tissue, thus accounting for the slight delay in conduction present 
during life, but the area where this had occurred was not made out in the 
sections. On the side of the left ventricle, on the other hand, and in the 
deeper layers of the right ventricle, the muscle fibers were intact and there 
was little or no fibrosis. 

Case 2. — Stenosis of pidmonary comis at lower bulbar orifice {conus a 
separate chamber), ventricular septum closed, foramen ovale xuidely patent. 
Subacide bacterial endocarditis of pidmonary cusps and margins of conus 
orifice and embolic glomerulonephritis. Terminal cyanosis. 

The heart from this case was presented to one of us (M. E. A.) for the 
McGill Museum bj' Dr. William Thalhimer of Milwaukee, Wis., whose 
account of the autopsj" is transcribed below. The follo^ving clinical notes 
were kindW supplied bj' Dr. H. A. Holbrook of that city. 

The patient was a jmung married woman of unstable familj’^ histor}^ 
One sister committeed suicide, another had been in a sanatorium for 20 
j'ears with paranoia, a third had pernicious anemia and one brother is hj^o- 
chondriacal and a confirmed neurasthenic. Three other sibs were alive 
and well. Both parents died following a cerebral thrombosis, aged respec- 
tivety 75 and 79; in both the blood Wassermaim was negative. 

Personal History. “The patient had suffered no illness of significance. 
Examining her before her projected marriage, I discovered a heart lesion 
whicli was manifested bj' an atypical very loud blow with maximum inten- 
sity over the pulmonarj' valve area, but extending over the precordial 
region and being audible over almost anj^ part of the chest to careful 
auscultation. The diagnosis of disease of the pulmonarj" orifice was made, 
and the patient ad\-ised against pregnancy. The family dissented; had 
never had anj" intimation that this daughter had ever had anj" heart affec- 
tion and took her to see Dr. Frank Billings in Cliicago. Dr. Billings made 
a diagnosis of probable pulmonarj' and possiblj' aortic affection and ad\'ised 
against prcgnancj’. This adrice was not heeded, and, follov'ing upon her 
marriage, she went through 2 pregnancies vith an almost fatal outcome 
to her each time. The 2 cliildren were apparentlj' perfectly normal. 



EAKIN, abboit: PULMONARA" conus 


867 


After each delivery she spent at least 2 months in bed, and after 1 sponta- 
neous miscarriage at about the 5th or 6th month she was in bed some 
3 months. 

“During my observation of her, which extended from the discovery of her 
trouble until the day of her death, she showed dyspnea on exertion which 
increased in her later da 3 ’'s to the extent of fainting spells and a cyanotic 
appearance. Earlj’- in her married life she played golf and tennis and rode 
horseback. Later she could not carrj'' on these activities. I noticed no 
clubbing of her nails. Her blood Wassermann and Kahn tests were con- 
sistently negative. 

“Roentgen raj' of her heart taken a few months before death (Fig. 6) 
showed a heart of unusual shape with considerable widening in the region 
of the right auricle and in the region of the pulmonary artery. On the 
other hand, the aortic Imob is very small for a heart of this size. The 
appearance is rather characteristic of congenital heart disease. 

“The blood cultures before death showed consistently greenish colonies 
of chains of Gram-positive cocci— characteristicallj'^ streptococcus viridans.” 

A partial axdopsy was done on October 19, 1927, by Dr. Thalhimer. 
Inspection showed a considerably emaciated body with skin of a peculiar 
creamj' graj’' (so-called caf6-au-lait). The peritoneal surfaces were smooth 
and glistening and there was no free fluid in the abdomen. The liver was 
somewhat enlarged and presented marked nutmeg appearance and a con- 
siderable degree of cloudy swelling. The spleen was about twice its noi-mal 
size, soft, with tense capsule and bulging out surface, but no infarcts. 
The lungs presented large areas of gray hepatization in the lower lobes of 
both lungs but no infarcts and there were firm pleuritic adhesions of the 
lower right lung and the apex of the left. There was no fluid in either 
pleural cavity. 

The heart (Fig. 7) was slightly enlarged, but lay in its normal position.- 
The pericardial cavity contained 60 cc. of serofibrinous fluid. Both vis- 
ceral and parietal pericardia were cloudy and covered with creamy yellow 
fibrin. The heart measured from base to apex 12.5 cc. The wall of the 
right ventricle was 1.5 cm. thick from base to apex. The left ventricle 
had the same thickness also from base to apex. The right auricle was 
moderately dilated, its wall slightly, if at all, tliickencd and its lining some- 
what whiter than normal. The auricular appendage was normal. The 
tricuspid orifice admitted 3 fingers, its flaps were slightly thickened and 
fibrosed, and their auricular surface somewhat irregular. There were no 
vegetations upon it, and no projecting shelf. The trabecute of the right 
ventricle were very large and prominent. There was a very unusual 
anomaly of the outflow tract of the right ventricle, with obscure orifice. 
At the base of the ventricle where the ventricular wall was reflected from 
the interventricular septum, and lying immediately behind the insertion 
of the tricuspid vglve, was a small, irregular opening, 8 mm. in its longest 
diameter and 4 mm. in -width, having the appearance of an irregular slit. 
Its edges on the ventricular side were very -white and fibrosed, and com- 
pletely covering this edge and covering the sHt as it proceeded awaj' from 
the ventricle were greenish, j'-ellowish, wartlike, friable vegetations, which 
projected only a few millimeters. The pulmonary artery was then opened 
from above dowward. As soon as this was opened it was found to contain 
a large, irregular, greenish-yellow thrombus, about 1.5 by 1 by 5 cm. in 
size, attached to one of the pulmonary cusps, but othervdse ljung free. 
The incision, continued beyond the pulmonaiy cusps until it came to tlie 
slit previously described, revealed a normal pulmonary ring, -with 3 cusps, 
all of them showing polypoid and warty vegetations of the tj^je already 
described. The large vegetation found in the pulmonary artery was found 
to have its base attached to the most anterior of the pulmonarj’- cusps, and 
Ijdng upon tlie pulmonary cusp next to that on wliich it arose. This last 
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pulmonary cusp was almost completely eroded away, its irregular edge 
showing fine, wartlike vegetations. Below the pulmonary ring is a small 
muscular cavitj'^, 3 cm. in depth and about the same in width. It went 
downward to an apex, to one side of which can be seen the superior opening 
of the slit already described. This view of the slit was similar in appear- 
ance to that seen from the ventricular side, but this edge is surrounded 
by more and larger vegetations, which extend on to the wall of this cavity 
for a distance of 0.5 cm. around the edge of the slit. The waU of this 
muscular cavity at its thickest portion was 0.5 cm. thick. The course of 
the blood, therefore, was from the right ventricle through this narrow 
opening into this small extramuscular chamber, and from there into the 
puhnonarj'^ artery. The left ventricle shows no special abnormality. The 
left auricle is about normal in size, and the mitral flaps are a little more 
thickened and irregular than the tricuspid ones. The outflow tract leading 
into the aorta is normal. The aortic valves, seen from above, appeared to 
be slightly, irregularlj’’ tlrickened, but showed no vegetations or other 
marked abnormality. The foramen ovale was closed. The coronary arter- 
ies could not be carefully investigated, but seemed to show no abnormality. 

Microscopic examination showed marked hjqDerplasia of the fibers of the 
right ventricle and considerable fragmentation, but no definite areas of 
fibrosis or marked changes in the bloodvessels. The left ventricle presented 
a much slighter and more irregular hj'perplasia of the muscle fibers and 
some perivascular round ceU infiltration. The kidneys presented a few 
definite embolic glomerular lesions and some focalized areas of round cell 
infiltration, tubules distended with albuminous material and hyalin casts 
and a diffuse increase of interstitial tissue. Spleen showed marked conges- 
tion and hyperplasia with hyalinization of Malpighian corpuscles. Liver, 
marked cloudy swelling and fatty degeneration. Gray hepatization and 
edema of lungs. 

Remarks. One of the most interesting features in the remarkable 
heart of Case 1 is the extensive myocardial degeneration and 
fibrosis of the wall of the right ventricle proximal to the constricted 
conus orifices and the extensive sclerosis wdth intimal hyperplasia 
of the coronary arterioles in this location. Neither the conus of 
the right ventricle distal to the defect nor the wall of the left ven- 
tricle presented these degenerative and sclerotic changes, which 
Avere sharply localized to the sinus of the right ventricle and were 
undoubtedly the indirect result of the greatly raised pressure in 
this chamber, Avhich had to force all the blood for the pulmonary 
circulation through these two minute openings (Fig. 4, a,b) all fetal 
passages having become closed so that no other outlet existed. 
The sequence of events as regards the localized coronary sclerosis is 
not obvious, for since the right coronary arose normally from the 
aorta and the systemic blood pressure remained Avithin normal 
limits, a rise of pressure Avithin the caA'ity of the right ventricle 
could not act iqion the pressure Avithin the right coronary lumina. 
HoAvever, the folloAving tentatiA'e cxiflanation may be offered: The 
first response to the strain throAvn upon this chamber by the force 
required for the expulsion of the A'cnous blood to the lungs Avas 
clearly the develojjment, at an early stage and Avhile the right 
coronary branches Avere healthy, of the e.xtraordinary degree of 
simple hypertrophy of this chamber that existed (its Avails being 
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2.5 cm. thick). A certain amount oi‘ myocardial degeneration and 
fibrosis might well have accompanied and followed this extreme 
liJT^ertrophy, but this would not in itself explain the coronary 
sclerosis. At the same time, however, the effects of the friction of 
the impeded blood current upon the endocardium of the small 
sinus chamber behind the conus orifices must have been greatly 
intensified by the abnormally high pressure that existed here, 
resulting in a marked thickening and fibrosis of the endocardium 
here and extension of these changes to the immediately underlying 
myocardium. This conclusion is borne out by the fact that this 
myocardial degeneration was definitely more pronounced in the 
vicinity of the defect and toward the interior of the ventricle than 
toward its epicardial surface. The extraordinary change that super- 
vened in the coronary radicles suggest that the terminal radicles of 
these may have become involved in this fibrosis with resultant 
constriction of their lumina and that a raised 'peripheral pressure in 
these areas resulted. A vicious circle would thus have been created, 
the coronary sclerosis exaggerating the fibrosis, and the progressive 
advance of the latter increasing always more and more the peripheral 
resistance by involving new areas in the sclerosing process. This 
seems to us the most reasonable explanation of the changes shown in 
Fig. 5, a, h, c, d. 

In Case 2, on the other hand, the constriction at the lower bulbar 
orifice was of quite as severe a grade but the foramen ovale Avas 
widely patent, permitting free escape of the blood dammed back 
behind the stenosed orifice into the left auricle. The result was 
that the same condition of raised pressure did not exist in this case 
in the sinus of the right ventricle, so that, although there Avas some 
little hypertrophy of the muscle fibers in this situation, there Avas 
practically no myocardial degeneration or fibrosis, and the extra- 
ordinary sclerosis of the coronary arterioles seen in this locality in 
Case 1 was here entirely absent. 

The other feature of special interest in this second case lies in 
the presence, on the pulmonary cusps and margins of the bulbar 
orifice in its conus side, of a luxuriant groAA^th of subacute bacterial 
vegetations of Streptococcus viridans origin. So abundant AA^as 
this process that a large tag, attached to one pulmonary cusp and 
necrosing another across Avhich it lay, projected free into the pul- 
rnonary artery for a distance of 5 cm. (not shown in Figs. 5 or 6, 
as it was unfortunately torn off and lost before the draAving AA^as 
made) . The vahmlar endocardium elseAvhere alike at the tricuspid, 
mitral and aortic orifices Avas free from disease. The frequency 
AAuth Avhich a Streptococcus viridans infection inA^olves the seat of 
a cardiac anomaly in patients attaining adult life is notorious and 
Thalhimer’s case is a classic example of this combination. 

Summary. 1. Tavo cases are pi-esented of stenosis of the pul- 
monary conus at the loAver bulbar orifice, in both of AA'hich the inter- 
A’^entricular septum Avas closed. In Case 1 all other fetal passages 
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were closed also and a remarkable condition existed of localized 
degeneration and fibrosis of the myocardium of the right ventricle 
behind the stenosed orifice together with sclerosis of the coronary 
arterioles supplying the musculatm-e in this area. 

2. This localized sclerosis and myocardial degeneration would 
appear to have been an indirect result of the tremendously raised 
pressure that existed in this case in tfie interior of the sinus of the 
right ventricle, the wall of which, owing to the closure of all fetal 
passages, had to force all the blood required for the pulmonary 
circulation through the constricted conus orifice. This abnormally 
high pressure is thought on the one hand to have produced an 
extreme degree of simple h5q)ertrophy with some accompanying 
myocardial degeneration, and on the other hand to have increased 
the effects of the attrition exercised by the impeded blood current 
on the endocardium lining the chamber behind the defect, this 
friction under pressure producing a fibrosis extending from the 
endocardium in the vicinity of the defect to the subjacent myo- 
cardium. It is suggested that the myocardial fibrosis thus induced 
would have so involved the terminal eoronary arterioles that a 
localized condition of raised -peripheral pressure resulted. In this 
way a vicious circle was created, the end-result being the remark- 
able obliterative coronary sclerosis with myocardial degeneration of 
the areas supplied. 

3. In Case 2 a widely patent foramen ovale coexisted with the 
defect and this relieved the pressure in the local circulation behind 
the constriction. There was no sclerosis either in the coronary 
vessels in this situation nor in the myocardium supplied by these, 
although the patient had attained adult life and had been through 
2 pregnancies. 

4. Case 2 adds to the literature another instance of a subacute 
Streptococcus viridans infection developing at and sharply localized 
to the seat of a cardiac anomaly. It also illustrates the extraordi- 
nary luxuriance on the side of the right ventricle of the vegetations 
so induced, a feature the peculiar significance of which is not yet 
fully understood .S’® 

Tho -writers' thanks .are expressed to Dr. L. J. Rhea, pathologist to the Children’s 
Memorial Hospital, for bis assistance in the histologic studies made upon the myo- 
cardium of Case 1 ; also to Dr. William Thalhimcr and Dr. H. A. Holbrook, of Mil- 
waukee, Wis., for so kindly placing at our disposal the clinical and pathologic data 
of Case 2. 
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Asthma, Hay Fevbu and Redated Disorders. By Sajiuel M. Feinberg, 
M.Dp F.A.C.P., Assistant Professor of Medicine and Attending Physi- 
cian in Astluna and Hay Fever Clinic, Northwestern Universitj'^ Medical 
School; Attending Physician, Cook County Hospital, Chicago. Pp. 124, 
8 illustrations. Philadelpliia: Lea & Febiger, 1933. Price, $1.50. 
This little A^olume is a statement for laymen of the theory and principles 
of diagnosis and treatment in the allergic diseases. Without going into 
very great detail, it nevertheless A\dll give the patient a better understanding 
of his ailment and thereby make possible intelligent cooperation on his part. 

R. K. 


Medical Aspects or Old Age. By Sir Humphry Rolleston, Bart., 
G.C.V.O., K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D., Regius Professor 
of Physics in the XJniversity of Cambridge, etc. Pp. 205; 7 illustrations. 
New York: Macmillan & Co., Ltd., 1932. Price, 7/6. 

A REVISED and enlarged edition of the Linacre Lecture of 1932, this little 
volume is not a treatise on geriatrics, but an interesting presentation of 
various medical phases of the subject that will provide instructive and 
pleasant reading for all physicians. R. K. 

Individuality of the Blood. By Professor Leone Lattes, Director 
of the Institute of Forensic Medicine in the University of Modena. 
Translated by L. W. Howard Bertie, M.A., B.M., B.Ch. (Oxon.), 
from the French Edition, 1929. Pp. 413; 71 illustrations. New York: 
Oxford University Press, 1932. Price, S7.50. 

A DISCUSSION of “those constitutional peculiarities of the blood which 
enable us to distinguish between individuals of the same species.” The 
author presents an exhaustive review of data on human isoagglutination 
and isolysis; the hereditability of these characteristics; the clinical applica- 
tion in such procedures as transfusion and tissue grafting; the medico- 
legal aspects (determination of parentage, diagnosis of blood stains); 
techniques of the various tests. That the author has performed a great 
service in assembling 'under a single cover an enormous amount of informa- 
tion that hitherto could be found only in isolated articles (2375 references 
in 92 pages of bibliography) is attested by the fact that the volume has 
been translated from the original Italian into German, French and English. 

R. K. 


Non-tropical Sprue. By Th. E. Hess Thaysen, M.D., Senior Physician 
to the St. Elizabeth’s Hospital, Copenhagen. Pp. 258; 39 illustrations: 
Copenhagen: Levin & Munksgaard, 1932; London: Oxford University 
Press, 1932. 

The author presents in detail all available data in the 34 cases (including 
7 of his own) of non-tropical sprue that has been reported in the medical 
literature. On an analysis of this material he bases the conclusion that non- 
tropical sprue, tropical sprue and coeliac disease (intestinal infantilism) 
are very nearly related, probably identical conditions. The evidence is 
well presented and the argument convincing. An important original 
observation of the author is the finding of low or normal blood sugar curves 
on glucose feeding in non-tropical sprue, as contrasted with the usual finding 
of high figures in pancreatic steatorrhea, a condition with which non-tropical 
sprue may be confused. R. K. 
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A System of Bacteriology in Relation to Medicine. Volume VI — 
Immunity’. Various Authors. Pp. 537 ; Y^arious charts and tables. 
London: Medical Research Council, 1931. Obtainable in the United 
States at the British Library of Information, 5 East 45th St., New York. 
Price, 1/1/9; for the set 8/14/9. 

This book continues the standard set bj’’ the preceding imlumes of this 
series published under the auspices of the Medical Research Council. Of 
particular interest are the chapters on the natural inimunit 3 ^ and active 
immunization with toxin. The chapter on anaphyla.xis and related phe- 
nomena is particularly weU rounded and endeavors to discuss this subject 
on the basis of recent adi'ances in physiology. Pertinent references to the 
literature are placed at the end of each chapter. An addition such as this 
to a sj'stem of bacteriologj’’ should be distinctlj’^ valuable to the immunol- 
ogist and to the clinician. L. C., Jr. 


Phy'sical Therapy. By John S. Coulter, M.D., Assistant Professor of 
Phs'sical Therapj"^, Northwestern University Medical School, Chicago. 
Vol. VIII of Clio Medica Series, edited by E. B. Krumbhaar, M.D. 
Pp. 142; 15 illustrations. New York: Paul B. Hoeber, Inc., 1932. 
Price, 81.50. 

An absorbingly interesting and scholarly presentation of the historj^ of 
phj’sical therapj’’. This Ymlume maintains the liigh standard of its pre- 
decessors in the series. G. W. 


The Diagnosis and Treatment of Postural Defects. By Winthrop 
Morgan Phelps, B.S., M.D., M.A., F.A.C.S., Professor of Orthopaedic 
Surgerj', Yale Universiti’’, etc., and Robert J. H. IDphuth, Assistant 
Professor of Phj'sical Education, Yale University, etc. Pp. 180; 107 
illustrations, 14 tables. Springfield, lU.: Charles C Thomas, 1932. 
Price, 84.00. 

A WELL MTitten, ivell illustrated and well printed monograph upon a 
much needed subject. It should have wide use, not only among physicians, 
but also among phvsical educators and others interested in body mechanics. 

G. W. 


So.ME E.actors in the Loc.ylization of Disease in the Body. By Harold 
Burrows, C.B.E., F.R.C.S., Assistant at the Research Institute of the 
Cancer Hospital (Free), Consulting Surgeon to the War Memorial Hos- 
pital, Gasport, etc. Pp. 299; 6 figures and 8 colored plates. New York: 
William Wood & Co., 1932. Price, 84.50. 

IsoL-VTED clinical observations and experimental facts are gathered from 
numerous sources and woven into a treatise v'hich stirs the imagination 
of the reader. For the thoughtful, the volume is replete with ideas. It 
opens neiv Y'istas; it stimulates. G. W. 


Food, Nutrition and Health. Bj’ E. V. McCollum, Ph.D., Sc.D., and 
J. Erne.stine Becker, iM.A., Professor and Associate, of Biochemistry, 
School of Il.vgiene and Public Health, Johns Hopkins Universitj’', Balti- 
more. Pp. 14G; various tables. Third edition, rewritten. Baltimore: 
B.v the Authors, 1933. Price, 81.50. 

This excellent volume, which presents in non-technical language the 
]irinciples and applications of the modern science of nutrition, has been 
rewritten for a third edition. E. AV. 
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Posture. By Frank D. Dickson, M.D., Orthopedic Surgeon, Saint 
Luke’s Hospital and the Kansas City General Hospital. Pp. 213; 118 
illustrations. Orthopedics in Chii.dhooi>. By WilliaiU L. Sneed, M.D., 
Attending Surgeon, Hospital for the Relief of the Ruptured and Crippled, 
etc. Pp. 31S; 14.5 illustrations. Philadelphia; J. B. Lippincott Com- 
pany, 1931. Price, .S5.00 each. 

Both of these volumes of the EA'^erjTlay Practice Scries, edited bj’- Harloiv 
Brooks, M.ID., are witten in a very simple style. The material is condensed 
and limited. Apiiareutly no attempt is made to make either volume 
authoritative but rather to ]iresent the subjects in a manner slightly more 
expansive than a "comjiend.” It is felt that both authors, probably at 
the instigation of the editor, have made the mistake of “writing down” to 
their readers. The illustrations are poorly reproduced and many are recog- 
nized as old friends. G. W. 
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Bone Growth in Health and Disease. Bj'' H. A. Harris, D.Sc. (Bond.), M.B., 
B.S. (Lond.), B.Sc. (Wales), M.R.C.S., M.R.C.P., Professor of (Clinical 
Anatomj'-, University College and University College Hospital, London; 
Hunterian Professor and Arris and Gale Lecturer of the Royal College of 
Surgeons, etc. Pp. 248; 201 illustrations. New York: Oxford Uni- 
versity Press, 1933. Price, S10.50. 

The Science of Radiology. By various contributors. Edited by Otto 
Glasser, Cleveland Clinic Foundation. . Pp. 450; 108 illustrations. 
Springfield, III; Charles C Thomas, 1933. Price, $4.50. 

Great Men of Science. A Histoiy of Scientific Progress. By Philipp 
Lbnard, formerly Professor of Physics and Director of the Radiological 
Institute in the University of Heidelberg; Nobel Laureate; Ruinford 
Medallist of the Royal Societ}'’ of London; Franklin Medallist of the 
Franklin Institute of Philadelphia. Translated from the Second German 
Edition by Dr. H. Staeeord Hatfield. With a Preface by E. N. daC. 
Andrade, Quain Professor of Physics in the University of London. Pp. 
389; illustrated. New York: The Macmillan Company, 1933. Price, 
$3.00. 

Your Long-suffering Stomach. By Arthur F. Krabtzer, M.D. Pp. 120; 

illustrated. NeivYork: Robert M. McBride & Co., 1933. Price, SI .50. 
The 1933 Year Booh of Radiology. Diagnosis. Edited by Charles A. 
Waters, M.D., Associate in Roentgenologj’’, Johns Hopldns UnNersity; 
Assistant Visiting Roentgenologist, Johns Hopkins Hospital. Thera- 
peutics. Edited by Ira I. Kaplan, B.Sc., M.D., Director, Division of 
Cancer, Department of Hospitals, City of New York; Visiting Radiation 
Therapist, Bellevue Hospital, etc. Pp. 804; 780 illustrations. Cliicago: 
The Year Book of Publishers, Inc., 1933. Price, $7.00. 

The Great Doctors. A Biological History of Medicine. B.y Henry E. 
SiGERisT, Professor of the History of Medicine, The Johns Hopldns 
University. Translated by Eden and Cedar Paul. Pp. 436; illustrated 
New York: W. W. Norton & Co. Inc., 1933. Price, .$4.00. 

The Absorption of Insulin from the Alimentary Tract in the Presence of Pro- 
tein-phospholipin Compounds. By S. Peskind, B.S., M.D. Pp. 19. 
Cleveland: The S. P. Mount Printing Company, 1931. 
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Some Modern Extensions of Beaumont’s Studies on Alexis St. Martin. 
Beaumont Foundation Lectures. By W. B. Cannon, M.D., S. C., LL.D., 
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S^trgenj of the Stomach and Duodenum. By J. Shelton Horsley, M.D., 
F.A.C.S., LL.D., Attending Surgeon, St. Elizabeth’s Hospital, Richmond, 
Va. Pp. 260; 136 illustrations. St. Louis: The C. V. Mosby Company, ' 
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Pp. 552; 216 illustrations. Sixth Edition thoroughly revised. Phila- 
delpliia: Lea & Febiger, 1933. Price, 86.00. 

The Technic of Local Anesthesia. Bj’’ Arthur E. Hertzler, A.M., M.D., 
Ph.D., LL.ID., F.A.C.S., Professor of Surger 3 ’^ in the University of Kansas; 
Surgeon to the Halstead Hospital, Halstead, Kan.; to the St. Luke’s 
Hospital and St. Mary’s Hospital, Kansas City, Mo., and to the Provi- 
dence Hospital, Kansas City, Kan. Pp. 292; 148 illustrations. Fifth 
Edition. St. Louis: The C. V. Mosby Company, 1933. Price, 85.00. 

The Enlarged Prostate and Prostatic Obstruction. By ICenneth M. Walker, 
F.R.C.S., M.A., M.B., B.C., Jacksonian Prizeman and Hunterian Pro- 
fessor, Ro 3 'al CoUege of Surgeons 1911, 1922, 1924, 1933; Lecturer in 
Venereal Diseases, St. Bartholomew’s Hospital, etc. Pp. 223; 63 illus- 
trations, 1 colored. Second Edition. New York; O.-rford University 
Press, 1933. Price, 84.25. 

Food, Nutrition and Health. B 3 ' E. V. McCollum, Ph.D., Sc.D., and J. 
Ernestine Becker, M.A., Professor and Associate, of Biochemistr 3 r, 
School of H 3 ’^giene and Public Health, Johns Hopkins University, Balti- 
more. Pp. 146; various tables. Third Edition revnitten. Baltimore: 
B 3 ' the Authors, 1933. Price, 81.50. (Review, p. 874). 

Pathogenic Microorganisms. By William Hallock P.\rk, M.D., Pro- 
fessor of Bacteriolog 3 ' and H 3 ’'giene, University and Bellevue Hospital 
Medical CoUege and Director of the Bureau of Laboratories of the Depart- 
ment of Health, New York City, and Anna Wessels Williams, M.D., 
Assistant Director of the Bureau of Laboratories of the Department of 
Health, New York City. Pp. 867; 215 engravings and 11 fuU-page 
jilates. Tenth Edition, enlarged and thoroughly revised. Philadelphia: 
Lea & Febiger, 1933. Price, 87.00. 

Starling’s Principles of Human Physiology. SLxth Edition, Edited and 
Revised by C. Lovatt Ev.ans, D.Sc., F.R.C.P., F.R.S., Jodrell Professor 
of Ph 3 'siolog 3 ' in University College, London. The Chapters on the 
Central NeiA'ous S 3 'stem and Sense Organs Revised b 3 ’ H. Hartrihge, 
jM.D., Sc.D., F.R.S., Professor of Ph 3 'siology at St. Bartholomew’s 
iMedical College. Pp. 1122; 562 illustrations, 10 in color. Philadelphia: 
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The Blood in Cases of Unexplained Gastric Anacidity,— There 
liave been many expressions of opinion published or expressed orally 
of tlie effect that those individuals who have an unexplained achlor- 
hydria represent potential cases of pernicious anemia and that, while 
for a time at least, as in early life, this difficulty in the gastric secre- 
tion is entirely without harm to the individual, nevertheless ultimately 
many of them will develop a pernicious type of anemia. As Polland 
(J. Clin. Invest., 1933, 12, 599) wites, there have been innumerable 
studies on those people who have pernicious anemia which show that 
they suffer from anacidity but on the other hand there has never been 
a comprehensive blood survey of tlie people who have this difficulty 
in their gastric secretion. He therefore studied a group of 26 males and 
22 females who had an anacidity after an injection of histamin. Most 
of these patients did not have primarily digestive complaints. The 
duration of the anacidity was variable, extending from 1 to 56 months, 
with the average of the males 27 months and the females slightly over 
19. Patients with such diseases as carcinoma, syphilis, chronic wasting 
and a few other diseases were excluded. The study included the com- 
plete blood count with platelet and reticulocyte estimations, the average 
diameter of the red corpuscle, and icterus indices and van den Bergh 
test. The detailed reports are presented in a series of tables. The 
hemoglobin content in the males averaged 87.6 per cent as contrasted 
with the control group whose hemoglobin percentage was 93.3; the 
grams per cent of the test group was 14.9 and the controls 16.07. The 
female test and control group was comparable to the male. The red 
cell count showed no striking difference in the two groups. Color 
indices were 0.9 or higher and the white cell counts were within normal 
range. The platelet count and the estimation of the number of reticulo- 
cytes also showed nothing of moment, whereas the icterus index and the 
van den Bergh were slightly above normal. The measurements of the 
red cells showed again nothing of significance. Polland points out that 
if the blood counts of the anacidity individuals are compared -with the 
controls who have normal gastric secretion no significant differences 
appear and he concludes from these studies that tliere is no evidence to 
substantiate the idea that anacidity in itself leads to anemia. 
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Total Thyroidectomy — A Therapeutic Measure in Congestive Heart 
Failure. — In February, 1933, RosENBLUMand Levine (Am. J. Med. Sci., 
1933, 185, 219) reported a follow-up study of 69 “thyrocardiacs” in 
whom subtotal thyroidectomy was performed. The final conclusion 
in this paper was indeed interesting: “The occurrence of striking 
improvement following subtotal thyroidectomy in a patient with 
advanced congestive heart failure, in whom the thyroid gland was 
normal, suggests that tliis operation may be useful more generally in 
the treatment of various forms of cardiac disease.” 

The cardiac improvement that so frequently follows a subtotal 
thyroidectomy in patients with thyrotoxicosis and cardiac disease is a 
familiar clinical observation. Blumgart, Levine and Berlin (Arch. 
Int. Med., 1933, 51, 866) and Blumgart, Riseman, Davis and Berlin 
(Ibid., 1933, 52, 165) have demonstrated the close relationship that 
exists between the basal metabolic rate and the velocity of blood flow 
and thus between the tissue metabolism and the demands made upon 
the heart. In patients vith metabolic rates of about -|-30, the velocity 
of tlie blood flow was found to be twice the normal w^hile in myxedema- 
tous patients with low metabolic rates the velocity of the blood flow 
w'as at times only one-half the normal velocity. In congestive heart 
failure the velocity of the blood w'as found to be “ considerably slower 
than in non-cardiac patients with a similar basal metabolic rate.” As 
a logical outgrowtli of their observations on this relationship was 
their suggestion that a lowering of the normal metabolic rate by removal 
of the tlijToid gland in patients with congestive heart disease might 
enable the heart adequately to meet these decreased demands upon 
it and thus restore compensation. A subtotal thyroidectomy w^as 
performed on 2 patients who show'ed no evidence of disturbed thyroid 
function but wiio had severe congestive heart disease, and on 1 patient 
with angina pectoris hut witli an increased metabolic rate of -1-30. 
Definite improvement followed these operations but it was temporary 
in 2 of the patients, becoming less as their metabolic rates returned to 
normal after the first drop. It w’as then suggested that total thyroidec- 
tomy be done to insure a permanent lowering of the metabolic rate. 
One patient was subjected to tliis operation with a fall in Iiis metabolic 
rate to —28 and'marked improvement in his cardiac s^miptoms. 

Total tli\Toidectomy is not an infrequent operation but in order to 
attain permanent results the thyroid tissue must be more completely 
removed than is usual in the so-called total thjToidectomy. Berlin 
(Am. J. Sitrg., 1933, 21, 173) points out that “shaving the posterior 
portion of each lateral lobe as close as possible to the capsule, or 
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stripping the capsule from tlie posterior surface of the lobe” (Gilman 
aud IvAY, Am. J. Med. S(d., 1928, 175, 350) is not sufficient. All thy- 
roid tissue must he removed. The parathyroid glands must of com-se 
be carefully identified aud guarded. Total thyroidectomy^ also involves 
the region of the e.xternal laryngeal and the recurrent laryngeal nerves, 
so great care must be e.xercised to avoid damage to these structures. 
Since the patients are not thyroto.xic they usually stand the operation 
surprisingly "well. Berlin has reported the surgical technique of total 
ablation of the thyroid in a series of 11 cardiac patients and the pre- 
cautions which must be observed. That this operation offers restora- 
tion of function to certain otherwise hopelessly incapacitated cardiac 
patients, at least for a time, seems probable. 

As in all new radical procedures it is highly probable that the results 
obtained by Blumgaut and his associates {Arch. hit. Med., 1933, 51, 
86G; 52, 105) may lead to many fatalities due to the improper selection 
of material and ine.xperience in thyroid surgery. The surgeon should 
not attempt to select the material but should, as Berlin (Avi. J, Surg., 
1933, 21, 173) has done, see that this is done by competent cardiol- 
ogists. 
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The Pharmacology and Therapeutic Action of a New Crystalline 
Digitalis Glucosid. — The active digitalis glucosids consist of a combina- 
tion of a sugar component and of an aglucone. The aglucone part of 
the glucosid is pharmacologically less active and, in water, practically 
insoluble. It is through the addition of the sugar component that 
the glucosid becomes soluble in water, and thus the blood stream can 
carry it to the cardiac muscle. Today it is thought that the potency 
of the digitalis leaf depends mainly on the presence of three active 
glucosids— digitoxin, digitalin and digitalein. Whether these gluco- 
sids and other substances obtained from the galenic preparations are 
present as such in the digitalis leaf has never been proven. Willstiitter 
and his associates have repeatedly demonstrated that the presence of 
enzymes in plants can change substances to be extracted from them. 
Stoll and Kreis {Mimchcn. mcd. Wchnschr., 1933, 80, 723), therefore, 
undertook the study of the chemistry of the digitalis leaf with the aid 
of a method which prevents enzyme action during extraction. Under 
such circumstances no digitoxin was obtained from the leaf of digitalis 
purpurea, but instead a glucosid called “purpurea glucoside A,” which 
contains 1 molecule more glucose than digitoxin. A ferment in the 
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digitalis leaf called “digipiu-pidose” splits down the “purpurea glucoside 
A” into sugar and digitoxin. The authors also undertook the ehemical 
study of Digitalis la7utfa, a species of foxglove common in Hungary, 
and particularly rich in glucosids. Using similar methods, the authors 
have isolated a crystalline glucosid called “digilanid.” By using a 
method of separation ivith chloroform and methyl alcohol they have 
split this glucosid into tlrree crystalline glucosids called “digilanid A, 
B and C.” Each of these three glucosids consists of 3 sugar molecules, 
3 molecules of digitoxose and 1 molecule of glucose, but the aglucone in 
each is different. It is digitoxigenin in digilanid A, gitoxigenin in digi- 
lanid B and digoxigenin in digilanid C. Digilanid is a glucosid with 
the highest sugar content known. Digilanid and its split products 
were tested in animals by Rothlin (Miinchen. mcd. WcknscJtr., 1933, 
80, 726). The fatal dose of digilanid in cats is 0.34 mg. per kg. intra- 
venously and 0.35 mg. subcutaneously. The fact that orally it is 
only half as toxic as by vein indicates good intestinal absorbability. 
They estimated that the muscle of tlie heart per Idlogratu takes up 
27 times more glucosid than 1 kg. of average body weight. Various 
experiments described all indicated ty^rical digitalis effect in animals. 
The tlierapeutie properties of “digilanid” were studied by Hochrein and 
Lechleitner {Mihichen. mcd. Wclinsclir., 1933, 80, 727). In using a 
solution, 1 cc. containing 0.5 mg. of the glucosid, usually 0.5 cc. (0.25 
mg.), 3 times daily, induced beneficial digitalis effect in 5 to 10 days. 
An overdose induced tjTiical digitalis into.xication. For a maintenance 
dose, 0.15 mg. once or twice daily sufficed. The beneficial effect was 
estimated with the aid of comparative measurements of pulse, respira- 
tion, venous pressure, diuresis, etc. The results indicated an improve- 
ment of the circulation in the majority of patients studied. The 
authors claim that the diuretic effect of digilanid was particularly 
prominent, and tliat prompt improvement followed the oral adminis- 
tration of this glucosid in severe cases ti-eated heretofore by the intra- 
venous administration of strophanthin. The authors recommend the 
use of digilanid. 

(Abstractor. — Wliile the above investigation seems to be important from point 
of r-iew of digitalis chemistry, the therapeutic results do not give definite evi- 
dence that would indicate that for routine clinical use the administration of 
“digilanid” offers advantages over a standardized tincture or infusion of 
digitalis.) 
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Hereditary Gaucher’s Disease.— Anderson (J. Am. Mcd. Assn., 
1933, 101, 979) defines Gaucher’s disease as a non-hereditary congenital 
familial disease due to distiu-bed lipoid metabolism witli the production 
of an abnormal material called kerasin. This is stored by^ histiocytes 
of reticulo-cndothelial origin, giving rise to the typical Gaucher cell. 
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which is found in all tissues, chiefly the spleen, Ijunph glands, liver and 
bone niaiTow. Clinically the disease is characterized by splenomegaly, 
hepatomegaly, pigmentation of the skin, pinguecula-like thickenings 
of the ocular conjunctive, hemorrhagic diathesis, unique changes in 
the bones with discrete or confluent rarefactions, leulvopenia, anemia 
of tlie hypochromic type, thrombocytopenia, and in infants there may 
be a preponderance of neurologic sjmiptoms. This report is the inves- 
tigation into the history of a Russian family in which there is a possi- 
bility of hereditaiy transmission of tliis disease. There were 9 children 
in this family. The paternal gi'andmother died at the age of 22. She 
and two of her sisters had large abdomens and a yellowish-brown dis- 
coloration of tlie sldn and died of a common cause. The son of this 
woman and the father of the patients died at the age of 55 of myocardial 
insufficiency^ emphysema and chronic bronchitis. He was in the hos- 
pital twice, and the records show no ewdence of enlargement of the 
spleen. He had 1 brother and 1 sister, but no history of these 2 indi- 
viduals was available. The mother of the patients is living and has 
heart disease but no evidence of splenomegaly. Of the 9 children 3 are 
dead. One daughter died of measles at the age of 1| years; another 
died At 6. She had a large abdomen, and a pale greenish-yellow color. 
One daughter died when she was 17. She had a large abdomen, a 
brownish-yellow discoloration of the skin, and a large spleen that had 
been removed. There was much ascites and tlie peritoneum was 
studded with tubercles, but the pathologic report was Gaucher’s 
spleen. Death occurred 3 months after the operation from extensive 
pulmonary tuberculosis. Three sons and 3 daughters survive. None 
of the sons show any splenic enlargement, skin discoloration or other 
signs of Gaucher’s disease. One son has 4 children all apparently 
healthy; another 1 infant apparently healthy. All 3 of the living daugh- 
ters have a pale yellowish-brown discoloration of the e.xposed skin and 2 
of them have many acne pustules. One shows no signs of Gaucher’s 
disease other than the color of her skin. Her spleen is not palpable. 
Another daughter has an enlarged spleen and although splenic puncture 
was not allowed Gaucher’s disease is considered the cause of her condi- 
tion. The third daughter, who is the eldest daughter living, has an 
enlarged spleen and by splenic puncture it has been proved to be 
Gaucher’s disease. This last woman has 1 son and had 1 miscarriage. 
The living son has no evidence of Gaucher’s disease. From the studies 
made in this report Gaucher’s distease appears to manifest itself in 
females, but the transmission is through the male branches. As this is 
the only known report in the literature no definite conclusions can be 
made, but tins should stimulate the reporting of other family histories 
where Gaucher’s disease has been observed. 


The Blood Picture in Icterus Neonatorum Familiaris Gravis and Its 
Diagnostic Significance.— Altzitzoglou {Monats. /. Kindhk., 1933, 
58, 329) says that among the various forms of icterus in the newborn, 
icterus gravis is of especial importance because of its serious conse- 
quences for the family. The fact that a similar case has already occurred 
in the family, particularly if in the same generation, is of the greatest 
significance in the diagnosis. Isolated cases are possible, and it is 
important that tlie fii-st case occurring in a family be recognizerl. 
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especially because an early diagnosis will make possible therapeutic 
measures which are often helpful in a condition that so frequently ends 
fatally. Erythroblastosis is a characteristic sjunptom of this disease. 
Since it is present physiologically in the newborn, it may be difficult 
to estimate tliis s^unptom unless it occurs in an extreme form. Erythro- 
blastosis has a pathologic significance if it increases during the first few 
days of life. In doubtful cases it is advisable to count the normoblasts 
in addition to considering the liistorj'^ and the clinical sjnnptoms. 
Earlj^ diagnosis is of e.xtreme importance as it allows for early trans- 
fusion, which may cure this otherwise fatal disorder. 
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Operative Injury to the Ureters. — During the course of operations 
upon the pelvic organs there is always a possibility of injury to one or 
both ureters and while the reported incidence of this accident is less 
than 0.5 per cent it is probable that the accident occurs, frequently 
unrecognized, in a greater number of cases than reports would indicate. 
In discussing this subject Newell {Am. J. Obst. and Gyncc., 1933, 25, 
220) reports 8 such cases and states that if a ligature is discovered on a 
ureter at the time of operation, tlie proper treatment is to deligate as 
soon as possible since the ligature is usually not sufficient to cause 
permanent injury. If the ureter has been severed, a uretero-ureteral 
anastomosis should be performed. Transplanting the ureter into the 
bladder is only fairly satisfactory, as the contraction of the wall of the 
bladder constricts the ureter, eventually causing a pyonephrosis and 
death of the kidney. If the patient is in poor condition and only one 
ureter is damaged, a ligation may be done, which will cause death of the 
kidney. If the ureter has been crushed by a clamp, the injury should 
be carefully examined and if it is determined to be severe, end to end 
anastomosis should be done in order to prevent a fistula. If both ureters 
have been ligated and this is not discovered until several days after 
operation the patients condition is a serious one. The ideal treatment 
is dcligation if the condition of the patient will waiTant such a serious 
operation, but these patients are uremic and the operation is a tedious 
one. In general, therefore, nephrostomy as an immediate procedure 
is safer and when the patient’s general condition has improved, the 
more extensive operation of deligation can be performed. The most 
common sequelre of ureteral injuries are fistulas, which usually occur 
from 3 to 12 days after operation and may be either vaginal or abdom- 
inal, tile former more common than the latter. Such fistulas occur when 
the ureter is severed either partially or comjiletely, or the blood sup- 
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ply so injured by clamping that necrosis occurs, or as a result of strip- 
ping the ureter of its blood supply, followed by necrosis. Newell 
believes that it is best to wait from 1 to 6 months after the primary 
operation before attempting to cure the fistula because sometimes the 
scar tissue contraction which occurs will cause a spontaneous cure of the 
fistula although a hydronephrosis and death of the kidney will eventu- 
ally result in most cases. He believes the best plan in dealing with 
these cases is to put the plain facts before the patient, stating the chance 
of failure if anastomosis is attempted and that it might be necessary 
to undergo a second operation for removal of the kidney. If the other 
kidney is normal and the patient desires it, a nephrectomy might be 
performed outright on the aft'ected side and thus avoid the possibility 
of tAvo serious operations. 
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Contribution on the Symptomatology and Diagnosis of Tumors of the 
Stalk of the Pituitary Gland from the Ocular Point of View.— Shimkin 
{Anil. (VOciil., 1933, 170, 127) reports 3 cases which illustrate different 
clinical syndromes produced by suprasellar tumors of the Rathke poucli 
cj^st type. The first case showed pallor of the optic disks and bitemporal 
hemianopsia but had no symptoms of endocrine disturbance. Roent- 
genograms revealed enlargement of the sella and a calcified mass, 
22 X 13 mm. in size, above the sella. In the second case, adiposogenital 
dystrophy and pituitary dwarfism were associated with bilateral choked 
disks, paralysis of the left external rectus and right facial palsy. Roent- 
genograms revealed a calcified mass, 11 x 8 mm. in size, above and 
partially in the sella and an otherwise normal sella. In the third case; 
adiposogenital dystrophy with cessation of menses was associated at 
first with pallor of the optic disks, bitemporal scotomata and bitemporal 
hemianopsia for colors. In 7 years, bilateral simple optic atrophy had 
developed Avith complete blindness on the left and temporal hemianopsia 
on the right, the central vision being reduced to counting fingers. The 
patient also developed glycosuria. Three years later the glycosuria 
had disappeared, menses had returned and the central vision of the right 
eye had returned to normal though a temporal hemianopsia remained. 
Roentgenograms showed enlargement of the sella with destruction of 
the anterior and posterior clinoids but no increase in the depth of the 
sella. The author interprets this case as one of a Rathke pouch cyst with 
spontaneous rupture since the patient received no treatment except 
novasurol and insulin. Roentgen therapy had no eflect on the first 
•case. Spinal puncture produced a decrease in the height of the choked 
disks and some improvement of vision in tlie second case. Unfortun- 
ately, none of the 3 cases Avas verified by surgery or necropsy. 
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Nasal Secretions. The Value of Cytologic Examination to the 
Rhinologist. — Attention has been drawm in recent years to the value 
of cjAologic examination of nasal secretions in the diagnosis of diseases 
of the nose and accessory sinuses. Lindsay and Walsh {Arch. Oto- 
laryngol., 1933, 17, 783) present the results of 100 routine examinations 
of nasal smears taken from patients with acute and chronic rhinitis 
and sinusitis. Smears were made by having the patient blow material 
from the nose onto a glass slide. This material was then spread as one 
spreads a blood smear. The smears were allowed to dry in the air and 
later were stained with Wright’s stain. Few cells occurred in normal 
nasal secretions. The secretions in pathologic nasal conditions con- 
tained an abundance of cells. The presence of eosinophils in nasal 
secretions, tlie authors state, is indicative of vasomotor rhinitis. How- 
ever, "no allergy was demonstrable in 14.9 per cent of the cases in 
which there was a high percentage of eosinophils in the nasal secretions.” 
When vasomotor rhinitis was complicated by infection the ratio of 
eosinophils to neutrophils was lowered but in cases of infection without 
vasomotor rhinitis the eosinophil count in the nasal secretion was not 
higher than 1 per cent. In cases of allergic rhinitis, eosinophils were 
absent from the nasal secretions diu-ing quiescent periods. The number 
of eosinophils in the nasal secretions affords a simple and effective 
laboratory aid in the diagnosis of vasomotor rhinitis when the clinical 
signs of the condition are masked by those of a complicating infection. 


Effect of Extract of the Suprarenal Cortex on Maxillary Sinusitis in the 
Rabbit. — Wenner {Arch. Otolaryngol., 1933, 17, 774) studied the effect 
of extract of the suprarenal cortex on maxillary sinusitis, which he pro- 
duced in 52 rabbits by iivigating the paranasal sinuses every 48 hours 
for 10 days with from 0.3 to 0.5 per cent solution of sodium alizarin 
sulphonate. ' When a nasal discharge appeared, the rabbits were divided 
into two groups. One was given 3 intramuscular injections of the extract 
of suprarenal cortex in doses of 0.5 cc. per kilogram of body weight 
over a period of 1 week. The second or control group received no 
extract. Both control and experimental animals were Wiled 17 days 
after the last sinus irrigation, and the antral mucosa was removed. 
On microscopic examination the antral mucosre of the control rabbits 
showed a well-defined inflammatory reaction; whereas, no evidence 
of infection was noted in the antral linings of the animals receiving 
the suprarenal cortical extract, which produced a consistent decrease 
in hemoglobin, a change in alkali reserve, and an increased number of 
vacuoles in the cj'toplasm of the cells of the suprarenal cortex. 
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Roentgen Findings in Splenomegaly.— Tlie roentgenologic phenom- 
ena ol)served in G cases of splenomegaly, examined with the barium 
meal, are reported by Habbe (Am. J. Roent. and Rad. Ther., 193.3, 29, 
449). In all of the cases there was a definite downward displacement 
of tile splenic flexure to or below the level of the hepatic flexure, together 
with a variable degree of inward displacement. The stomach was 
displaced to the right in 3 cases, compressed posteriorly in 2 and neither 
displaced nor compressed in 1. In 2 cases the lower end of the esopha- 
gus was displaced to the right. In no instance was the left diaphragm 
displaced upward. Tlie left kidney was localized in 3 cases, either by 
simple roentgenography or pyelography, and in 2 the kidney was dis- 
placed downward. In the remaining case the kidney was not depressed 
although the spleen was markedly enlarged. 


Pathologic Changes in Diseases of Joints.— From a review of 120 
specimens of resected joints Ghormley (Am. J. Roent. and Rad. 
Thcr., 1933, 29, 729) presents the pathologic picture of various common 
affections of the joints as related to the roentgenologic manifestations. 
He emphasizes the fact that often, so far as the roentgenogram is con- 
sidered, the same lesion will appear entirely different at different stages. 
At certain stages diverse diseases may resemble each other, both 
pathologically and roentgenologically. For example, it seems heretical 
to speak of tuberculosis and proliferative arthritis in the same breath, 
yet the author describes numerous points of similarity in their morbid 
anatomy. He holds that the ideal time to make a diagnosis of disease 
of the joints is before lesions can be detected roentgenologically, but 
this is not often possible. 

The Roentgen Findings in Suppuration of the Petrous Apex.— 
According to Taylor (Am.. J. Roent. and Rad. Thcrap., 1933, 30, 1.56) 
suppuration in the apical portion of the petrous pjTamid (petrositis) 
is a complication of an acute otitic infection and can be recognized 
clinically and roentgenologically. Clinically it is characterized by («) 
profuse otorrhea occurring after a period of cessation following simple 
mastoidectomy; (b) retro-orbital pain, along the distribution of the 
ophthalmic branch of the fifth nerve, and (c) sepsis. Roentgenologic 
manifestations are diminished aeration, deficient trabeculations, 
intense atrophy, perforation and finally destruction of the apical con- 
tour. These changes occur only in pneumatized petrous pjTamids. 
Operative interference is indicated when both symptoms and roentgeno- 
logic signs arc present. Cases with roentgenologic signs Imt witliout 
symptoms have adequate drainage, and, if not operated on, will prol)- 
ably terminate in a protracted otorrhea. 
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NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 

FRANIOLIN G. EBAUGH, M.D., 

PROFESSOR OF PSTCHIATRy IN THE UNIVERSITY OF COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

PROFESSOR OF NEUROPSYCHIATRY. LELAND STANFORD UNIVERSITY. 


Hallucinations, Pseudohallucinations and Obsessions.— Claude and 
Ei: Mcdico-PsychoL, 1932, 90, 273) designates two orders of cases 

under obsession. The one, phobias, impulsions, certain “ideative” 
obsessions, characterized by their forced, incoercible character, he 
calls active obsessions. The others, characterized by their character 
xenopathy, are the obsessional parasitic phenomena which seem to 
constitute the majoritj' of the symptoms designed as pseudohallucina- 
tions (hallucinoses, psychic pseudohallucinations, aperceptive repre- 
sentations, inspirations, etc.). As to the pathogenic interpretation, 
the anxiety states, the affective complexes appear to render count of 
the active obsessions. The passive or parasitic obsessions are too 
generally represented as always presented in the psychic by a mechanic 
automatic neoformation. The autlior attributes certain ones (paresthe- 
sias, real troubles of thought) to elementary cerebral excitations or 
globules, others to an affective mechanism analogous to that which 
goes with the constitution of the active obsessions (delirious anguish, 
affective role in the projection outside of self), still others to a state of 
low psychologic tension with properly psychasthenic mechanism. 
Psychasthenia appears as the fail of the capacities of mental synthesis, 
which maintain our psychic life under the authority of the voluntary 
activity. It produces a mental confusion which gives rise to some 
abnormal sentiments of strangeness, automatism, to the illusion that 
the elements of our ps.vchic life no more belong to us. Regarded as a 
very general psychopathologic mechanism, the psychasthenia appears 
as a process, which, indifferent to the classification of psychiatry, finds 
itself again at the bottom of a series of pathologic states, in particular, 
mania, melancholia, dementia priecox and chronic delirium. If one 
accepts such an extension of the mechanism, it appears to apply itself 
as well to the active obsessions as to the parasitic. An analysis of the 
phenomena reveals the relative independence that the sjunptom, in 
its form and its content, presents relatively to its physiologic cause. 
The' authors believe that the symptoms is subordinated indirectly to 
its physiologic condition without being entirely and immediately 
determined by it. In the mass of psychic facts there are two domains: 
the c.xterior world, the world of objects and of being; and the interior 
world, the field of our volitions. The hallucination presents itself to 
the consciousness of the subject as an objective realit.v. The pseudo- 
hallucinations jiertain to the interior world. TJie.v appear to the con- 
sciousness of the X)atient who experiences them as phenomena without 
reality and which, however, are not produced by themselves. The 
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same as in tlic Iialliicinations there is an error, the product of a delusion^ 
As to the same conditions of thouglit in this seiniobjectivity, we see 
that they are realized bj’- some different mechanisms, be it of affective 
projection, or by tlie loAverment of tlie psychologic tension (psychas- 
thenia). The last mechanism permits us to know there are in the con- 
ditioning of these phenomena not something more, but something 
less of it. That which is lacking is the capacity of mastering, of syn- 
thetizing om- i^sychic activity, of feeling our unity and coherence. 


Thrombosis of a Superior Cerebral Vein.— Davis (.7. Nerv. andMent. , 
Vis., 19.33, 77, 122) presents a case of this unusual condition, 2 cases 
previously reported. Operative and necropsy findings confirmed the. 
diagnosis. “According to MacCallum,» the consensus of opinion is 
that the thrombosis is found by some mechanical obstruction or slowing 
of the stream of blood at a point Avhere the endothelium is diseased or 
injured. Ifecause of the operative procedure, we cannot be certain of 
the local pathologj’- of the particular vessel in question but there was 
evidence of sclerotic changes in other vessels, such as the aorta, left 
coronary artery" and adrenal vein. With the clinical history of an 
acute infection and a low blood pressure plus the pathologic findings 
of a passive congestion in the siffeen and liver, there was sufficient 
evidence to indicate the presence of a venous stasis, which would, in 
turn, favor the production of a thrombosis.” 


PATHOLOGY AND BACTERIOLOGY 

UNDER THE CHARGE OF 

OSItAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


A Serologic Differentiation of Human and Other Groups of Hemo- 
lytic Streptococci. — The classification of hemolytic streptococci by a 
precipitin reaction, as presented by Lancefield (.7. Exp. Med., 1933, 
57, 571) is based on the presence of a carbohydrate, a so-called C sub- 
stance which is not tyjre specific for Streptococcus htemolyticus, but is 
characteristic for human strains. Antisera were obtained by immuniz- 
ing rabbits with formolized broth cultures of the organisms. The 
extracts of the organisms Avere prepared by the addition of hydrochloric 
acid to a saline suspension of a young broth culture, the mixture heated 
to boiling for 10 minutes, cooled and centrifuged. The clear super- 
natant fluid or extract is used in a series of increasing amounts, with 
a constant volume of antiserum, incubated at 37° C. for 2 hours and 
kept in ice box overnight. One hundred and six strains of organisms 
were employed and could be divided into groups having a definite 
relation to tlieir source. Streptococcus viridans was used as a control. 
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Group A was composed chieflyof strains of human origin; Group B chiefly 
of bovine origin, from mastitis and normal milk; Group C from various 
loAver animals; Group D from cheese; Group E from certified milk. 
A striking correlation was found between the results of the serologic 
method and those based on biochemical and cultural tests used by 
other investigators, \dz., final pH, hj'^drolysis of sodium hippurate, 
reduction of methylene blue milk, fermentation reactions and lysis by 
streptococcus bacteriophage. The group specific substance present in 
Group A is identified as carbohydrate in nature. The composition of 
the specific substances for the other groups has not been determined, 
but it seems likely that tliey belong to the class of carbohydrates, each 
being chemically distinct and serologicallj’- specific for the individual 
group. 


Further Observations on the Cultivation of Vaccine Virus in Lifeless 
Media. — Rivers and Ward (J. Exp. Med., 1933, 57, 741) repeated 
the work of Eagles and Kordi (Proc. Roy. Soc. London, Series B, 1932) 
in an attempt at verification of the statements of the latter that tliey 
could cultivate virus in a medium free from cells. They were entirely 
unsuceessful in ten attempts to show a multiplication of the idrus on a 
cell-free media. They were able to demonstrate that the same virus 
eould be grown in media containing bits of minced viable tissue. They 
concluded that in Eagles and Kordi’s experiments, the preparation 
of tissues did not kill them, but left some cells not only liable, but 
capable of proliferation. Furthermore they concluded that the pres- 
ence of viable cells in culture media is essential for the multiplication 
of vaccine virus. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSENAU, M.D.. 

PROFESSOR OF PREV'ENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

■WASHINGTON, D. C. 


Bacteriological Studies of a Milk-borne Outbreak of Scarlet Fever. — 
Welch and IMickle (Am. J. Hyg., 1933, 17, 229) found that tlie 
organisms isolated from clinical cases of scarlet fever and sore throat 
in tlie outbreak studied gave tlie biologic and morphologic character- 
istics of Streptococcus scarlatime. This classification was subsequently 
confinned by serologic studies in another laboratory. Two milk 
handlers, operating a dairy definitely connected with the outbreak by 
epidemiologic data, harbored in their throats organisms identical in 
every respect with those isolated fromjthe clinical cases. These studies 
indicate that the presence of a distinct capsule on a /3-hemolj'tic strep- 
tococcus is not sufficient evidence that the organism is S. epidemicus 
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Avitliout further studies on its colonial, biochemical and serologic proper- 
ties. Evidence is also presented which indicates that the classification 
of streptococci on the basis of the type of . lesion produced in the animal 
body is a questionable procedure. It is probable that the course of 
the infection is subject, in addition to the type of organism involved, 
to one or both of the following determining factors; (1) Fluctuation 
or variation in the virulence of different cultures of the same organism; 
(2) variatioir in the indi\ddual resistances of the experimental animals, 
whether due to environmental or hereditary causes. 


The Maternity Ward of the General Hospital. — According to DeLee 
and SiEDENTOPF (.7. A7?i. Med. Aes?i., 1933, 100, 6), hospitalization of 
-maternity cases is increasing everywhere, but the puerperal mortality 
is not decreasing any^vhere. Numerous authors have called attention 
to the high institutional mortality compared with that of deliveries 
in the home. Meddlesome midwifery and puerperal infection, either 
singly or in combination, seem to cause the greater part of the mor- 
tality. More or less documented reports of 38 epidemics of puerperal 
infection, of which 35 were in the maternity wards of general hospitals, 
were collected by. the present authors. They state that numerous 
authorities agree with them that women are safer from infection at 
home or in a specialized maternity building, and some go even further 
in their ideas of strictness of isolation. Meddlesome midwifery must 
be abated or made safe. Something is wrong with the maternity 
wards of general hospitals, and a great deal ought to be done about it. 
Architectural and administi’ative isolation of the clean maternity is 
recommended until more is knowm about the nature of puerperal 
infection. , 


The Pellagra-preventive Value of Various Foods. — Wheeler (U. S. 
Pvh. Health Rep,, 1931, 46, 2663) found that canned spinach supplies 
the pellagra-preventive vitamin, but cannot be regarded as especially 
rich in it. It is, however, considered an important contributory source 
of this factor. Canned turnip greens supply the pellagra-preventive 
vitamin and, at least in liberal quantity, adequately supplement an 
otherwise pellagra-producing diet. This substance meets many of the 
requirements of a practical and effective dietary supplement in the 
pellagrous sections. The mature onion is a very poor source of the 
pellagra-preventive vitamin. Canned green beans are, relatively, a 
poor source of the pellagra-preventive vitamin. In a continuation of 
his studies {Ihid., 1933, 48, 67) he reports that dried bakers’ yeast is a 
good som-ce of the pellagra-preventive factor, and its potency is retained 
after heating’in the steam autoclave at 15 pounds’ pressure for 71 hours. 
Canned flaked haddock contains the pellagra-preventive factor but in 
an amount so small that a relatively large proportion is required ade- 
quately to supplement an otherwise pellagra-producing diet. Some 
less commonly observed symptoms associated with the use of an inter- 
mediate allowance of haddock are described and their significance is 
briefly discussed. Canned green peas supply the pella^a-preventive 
factor and may be found a highlj' practical and convenient source of 
this essential in the pellagrous sections during the spring months when 
pellagra-preventive supplements are scarcest. 
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PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OF OCTOBER 16 , 1933 . 

Galvanotaxis of Leukocytes. — Morton McCutcheon and William 
B. WartiMAN (Laboratory of Pathology, University of Pennsyh^ania). 
Emigration of leukocytes from bloodvessels in inflamed areas is gener- 
ally attributed to chemotaxis or chemotropism. It is possible, however, 
that an electric factor plays a part. The hydrogen-ion concentration 
of inflamed areas is frequently increased, and such chemical changes 
would, according to Abramson, give rise to differences in electric poten- 
tial sufficient to account for emigi-ation of leukocytes. Conceivably 
an electric field might cause either passive transportation of leukocytes 
(electrophoresis) or it might determine merely the direetion of a cell 
moving actively by its own amoeboid movement (galvanotaxis). Exper- 
iments were made to find out whether leukocytes e.xliibit galvanotaxis, 
and if so, toward which pole they move. A drop of rabbit leukocyte 
suspension was allowed to spread between slide and coverslip. Under 
opposite edges of the coverslip extended strips of filter paper eonnecting 
with'non-polarizable electrodes. The E. M. F. employed was 45 volts. 
When the cells were obser\'ed under the oil-immersion lens, spontaneous 
random amoeboid movement was seen to begin after a few minutes. 
When the current was turned on, the direction of locomotion was not 
affected at first, though electrophoresis of suspended particles began 
immediately. After about 2 minutes the cell oriented itself in the electric 
field and moved toward the cathode. AVhen the current was reversed 
the cell again required about 2 minutes before it once more moved 
toward the cathode. Under the microscope the streaming of the proto- 
plasm, as evidenced by mo^'ementg of the cell granules, showed that 
the cell was moving actively on the glass surface, that it was not being 
rolled along or otherwise transported by the electroosmotic stream. 
The mechanism of the reaction to the electric current, whether it con- 
sists in electric polarization of the cell, is uncertain. It is concluded 
that under these conditions, leukocytes show amoeboid galvanotactic 
movement toward the cathode. 


Recent Pharmacological Developments in the Study of Tissue Extracts. 
— .1. C. INIuncii (Sharp & Dohme, Philadelphia). 


The S-fraction of Tissue Extract and Its Possible Clinical Application.— 
•T. B. WoLFFE (.Sharp & Dohme, Philadelphia). 


Experiences with Divinyl Ether.— S. Goldschmidt, I. S. Ravdin and 
B. liVCKK (Laboratorie.s of Physiology, Research Surgery and Pathol- 
ogy, University of Penn.sylvania). In 19.30 Leake and Chen predicted 
from a consideration of the chemo-pharmacological properties of diethyl 
ether and of ethylene that compounds combining the chemical properties 
of each would be of interest as general anesthetic agents. Such a com- 
pound would be divinyl ether. In 1931, Ruigh and Major reported the 
successful preparation of piue divinyl ether and described its properties. 
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The maleriiil which \vc have used has had added to it a small amount 
of absolute alcohol and an “inhibiting” substance. 

In the dog the anesthetic concenti-ation in jugular vein blood aver- 
aged 2S mg. per cent and the lethal concentration GS mg. per cent. In 
man the anesthetic concentration in blood drawn from a vein in the 
antecubital fossa averaged 18 mg. per cent. The anesthetic was found 
to be four times as potent as diethyl ether. The “margin of safety” is 
as ] to 2.4. 

Liver necrosis occurred in well-fed dogs when the anesthetic was 
administered for a 3-hour period in 8 of 27 animals. In the Macacus 
rhesus monkey liver necrosis did not result even after 6 consecutive 
hours of anesthesia. 

The effect on the blood pres.sure and respiration of the dog was similar 
to that produced by diethyl ether. Respiration failed before the circu- 
lation in both the dog and monkey. 

The anesthetic has been administered for 758 general surgical opera- 
tions in the Hospital of the University of Pennsylvania. Induction 
and recovery are rapid. Vomiting occurred in 9 per cent of the patients. 
No liver changes have been observed in man by us but two instances of 
liver necrosis have occurred at the Johns Hopkins Hospital. 

It is too early to state the exact place which this anesthetic will have 
until the clinical experience is greater, but the present observations 
seem to indicate that it may prove to be a very useful substance. 


Spectrophotometric Studies, (a) Hemochromogens and Related 
Compounds (b) A Technique for Examination of Undiluted Blood. 
—David L. Drabkin and J. Harold Austin (Departments of Physio- 
logical Chemistry and Research Medicine, University of Pennsylvania). 
(a) Reduced hemin in alkalin solution combines with various nitrogenous 
substances to form reduced hemoclu-omogens which have an exceedingly 
intense, narrow region of absorption in the green (the a band) and a less 
intense and broader absorption toward the blue end of the spectrum 
(the /3 band). Reduced hemochromogens are easily oxidized in air, 
yielding oxidized hemochromogens which also ha's'^e characteristic 
spectra with the bands shifted toward the red and with a reversal in 
the strength of the a and |3 bands. 

We have devoted most of our attention to the following derivatives : 
pyridin hemochromogen prepared by the addition of pyridin (final 
concentration 8 per cent) to reduced hemin in 0.01 N NaOH; globin 
hemochromogen prepared by the addition of NaOH (final concentration 
0.01 N) to reduced hemoglobin; and the substances formed by the 
addition of pyridin to reduced hemoglobin or to oxyhemoglobin. 

The last mentioned derivatives seem of especial interest. On the 
addition of pyridin to reduced hemoglobin a characteristic orange-red 
precipitate is formed when the concentration of pjT-idin is 8 per cent; 
upon furtlier addition of pyridin to a concentration of 40 per cent the 
precipitate dissolves, jdelding a solution with a characteristic reduced 
hemochromogen-like spectrum. This solution saturated in a tonom- 
eter with CO undergoes a change in color and tlie spectrum developed 
is very similar to, though not identical with, that characteristic of CO. 
Removal of CO by evacuation restores the original reduced hemochrom- 
ogen-like spectrum. Upon exposure of the reduced pju-idin liemoglobin 
solution to air tlie spectrum of the solution is immediately changed to 
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tliat of an oxidized hemocliromogen. The latter spectrum is also 
obtained on the addition of sufficient pjn-idin to oxyhemoglobin; but 
in this case no precipitate forms. The addition of KCN to the solution 
oxidized in the air gives rise to a spectrum indistinguishable from that 
of cyanliemoglobin prepared from methemoglobin. 

'\^0iile the spectra of reduced and oxidized globin hemochromogen 
are in general similar to those obtained by adding pyridin to hemoglobin, 
■we have not succeeded in producing either the CO derivative of the 
reduced hemochromogen or the cyanhemoglobin-like derivative of the 
oxidized globin ‘ hemochromogen. 0.\idized globin hemochromogen 
on standing exposed to air undergoes a further change, yielding a spec- 
trum very similar to tlie ill defined spectrum obtained on adding 0.1 
N NaOH to methemoglobin. These findings suggest the interpretation 
that the reduced and oxidized derivatives produced by the addition 
of pjT-idin to hemoglobin are closer analogues of ox 5 ffiemoglobin and 
methemoglobin, respectively, than other hemochromogens thus far 
studied. 

(b) We have designed a cell which permits the study of defibrinated 
or oxalated blood as drawn and without exposure to air or alteration by 
diluents not in gaseous equilibrium with the blood. 

The chamber of the cell, ground out of a plate of optical glass, is 
0.07 mm. in depth, and is readily filled and emptied by means of two 
glass capillary tubes, connected -wnth the chamber by ground openings 
in a heavy plate glass cover, forming the floor of the chamber. 

When saponized dog’s blood is used, oxyhemoglobin and reduced 
hemoglobin jneld, at various wave-lengtlis, extinction coefficients 
which, corrected for concentration and depth of solution, are almost 
identical with those obtained with 1 to 100 and 1 to 1000 dilutions of 
blood in 1 cm. and 10 cm. cells, respectively. Solutions of crystallized 
horse hemoglobin in concentrations as high as 42.6 gm. per 100 cc. have 
jdelded spectrophotometric curves identical ■\Adth those of oxyhemo- 
globin of dog’s blood. This extends the range of validity of Beer’s law 
for these pigments. Ovdng to turbidity, non-hemolyzed blood yields 
very different constants. 
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